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Over the last several years, the school finance agenda has shifted from an equity to an 
adequacy focus.  With this changing focus, and the passing of the Every Student Succeeds Act, 
comes increased attention on how districts allocate funds.  While per pupil expenditure (PPE) 
has historically been reported as a district’s expenditures divided by the total number of students 
in attendance, information on how funds are allocated at each individual school is now 
imperative.  This requirement becomes problematic with the paucity of local level school finance 
data.  This research evaluated the convergent and predictive validity of an alternative 
methodology, the Center for Benefit-Cost Studies of Education’s CostOut tool, to calculate PPE 
at the individual school level.    
Using existing data from the National Center for Educational Statistics’ Teacher 
Compensation Survey, this research used the CostOut tool to calculate a Per Pupil Instructional 
Expenditure at 23 schools within a single suburban Colorado school district.  Inputting teacher 
educational attainment and relative years of experience allowed the researcher to calculate Per 
Pupil Instructional Expenditure at each school, which was then compared to publicly and 
privately available estimations from the School Finance and Teacher Compensation Surveys 
respectively.  The research also looked for possible patterns in funding and human resource 




That the CostOut calculations were consistent with the publicly and privately available 
estimates yields promising results for the convergent validity of this methodology and suggests 
that researchers could use this methodology as a viable alternative for calculating and comparing 
Per Pupil Expenditure between sites.  Additionally, this methodology also has implications for 
school districts and leaders as they evaluate the cost-effectiveness of both human and physical 
resource allocation.   Patterns of resource allocation were inconsistent with those identified in the 
research; however, much of the research in this area has yielded conflicting results, so that is not 
of significant concern.  Applying this methodology to a wider variety of contexts and with more 
resource elements can serve to confirm the validity of the CostOut tool as a means to better 
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CHAPTER ONE: STUDY OVERVIEW 
Introduction 
 The increasing emphasis on student achievement in education over the course of the last 
decade has brought with it a renewed focus on school reform, especially in the area of school 
finance.  The spotlight on school funding continues to grow as stakeholders seek to determine the 
combination of resources required to encourage student achievement most effectively and 
efficiently.  Despite a growing focus on efficiency and adequacy in school finance, lingering 
issues of funding equity and the limited availability of local level data prevent a comprehensive 
understanding the funding picture (Bireda, 2011; Luebchow, 2009).  Understanding these 
potential inequities and their impact on adequate educational opportunities requires access to 
accurate, consistent, and comprehensive funding data at the local level. Unfortunately, this data 
is not always available or easily accessible for researchers or practitioners. This study looked to 
validate the use of the Center for Benefit-Cost Studies of Education’s CostOut tool to capture 
and analyze local level school funding data as a vehicle to understand funding patterns and 
possible discrepancies in funding between various sites better.  In this light, an overview of the 
possible policies and practices that may perpetuate inequitable funding at multiple levels, 
concerns regarding educational adequacy, and the CostOut tool’s ability to address questions of 
cost-effectiveness will be explored to provide greater insight into the mechanisms underlying 








The paucity of easily accessible local level funding data spurred this study, which hopes 
to validate the CostOut tool as an alternative and readily available methodology to efficiently 
calculate per pupil expenditure at the school level and ultimately to understand questions of 
resource adequacy in practice.  The need for such a methodology and data collection protocol 
emanate from the continued existence of concerns regarding funding discrepancies that have 
been the catalyst for both reform and litigation in school finance. While early litigation in the 
field of school finance confronted inequitable funding practices, the accountability movement 
prompted a shift away from an equity agenda in school finance to one that was more focused on 
adequacy and efficiency concerns (see for example Crampton, 2007; Odden, 2001).   As a 
vehicle for carrying out a cost-effectiveness (CEA) or cost-benefit analysis (CBA), the proposed 
methodology provides researchers with the opportunity to understand the relative effectiveness 
of educational programs in relation to their cost.  Instead of focusing on a specific educational 
program or intervention, this study proposes using the tool as a means of assessing all 
educational expenditures at a single site to calculate per pupil expenditure.  While outside the 
scope of this research, adding in educational effectiveness data could allow researchers to 
operationalize the concept of educational adequacy, taking it from a theoretical concept to one 
that can be evaluated more straightforwardly.  
 Existing equity conversations in school funding are confounded by federal, state, and 
local policies that may contribute to inequitable funding practices.  While direct federal 
contributions to education are minimal and target at-risk populations (see for example Baird, 




tax deductibility as one such indirect federal source of education funding that effectively doubles 
the federal contribution from 9.7% to approximately 18.7% in high property wealth districts.  
Tax deductibility refers to a taxpayer’s ability to itemize and deduct their state and local taxes 
from their taxable income thereby reducing their direct contribution to education and increasing 
the contribution from the federal government.  While this indirect source of funding is rarely 
figured into the federal funding picture, it has a significant effect on the federal contribution to 
local districts that favors high wealth districts.   
 Policies also exist at both the state and local levels, which serve to complicate the funding 
picture, necessitating a means for researchers and practitioners alike to be able to break down 
funding mechanisms.  Many states rely on foundation formulas as the primary means of funding 
education in which states require a minimal contribution from each district relative to its property 
wealth (Fahy, 2011).  Because districts can choose to contribute funds to education above and 
beyond this minimum, the local tax base becomes the primary means through which funding is 
determined, a blatant violation of the Serrano v. Priest (1971) ruling.   
 At the local level, Owings and Kaplan (2010) carried out an analysis of within-district 
funding inequities.  Their analysis suggested that while lower income schools may have a higher 
average per pupil expenditure and a lower teacher/student ratio, these schools actually have 
increasing numbers of less experienced and credentialed teachers.  Their research, as opposed to 
school finance research carried out at the federal and state level, made use of local data to 








While a significant body of research has investigated the field of school finance and more 
specifically the issues of equity, adequacy, and efficiency in school finance, the type of data 
utilized for analysis effectively limits this research.   Despite the existence of a large body of 
research on federal and state resource allocation, there is a paucity of school finance research that 
analyzes local level data (Berne, Moser, & Stiefel, 1997; Bowles & Bosworth, 2002; Klein, 
2008; Monk, 1997).  While federal and state contributions to education amount to approximately 
50% of the funding for education, a majority of the money (92%) is actually spent at the local 
level (Houck, 2011).  Thus, while the existing research allows stakeholders to appreciate 
resource allocation and educational adequacy in theory, the limited amount of local data prevents 
stakeholders from understanding resource allocation in practice.   
Existing research acknowledges that local control over the distribution of educational 
resources is not a new phenomenon (see for example Silverman, 2011); however, very little 
research has been done to investigate the intricacies of spending patterns at the local level.  
Further complicating this issue is the limited accessibility to resource allocation data at the 
district level, which introduce questions as to whether districts are holding funds, moving too 
much money to the reserves, etc. Additionally, when taken together, research on inequitable 
funding between states (interstate inequity), between districts within the same state (inter-district 
inequity), and within a single district (intra-district inequity) present a complicated picture of 
educational funding in which there is a constant interaction between policies complicating the 
local level funding picture.  Competing and interacting sources of funding from various entities 
prevent a complete understanding of the components that contribute to per pupil expenditure, 




Much of the research on the existing inequities in education funding addresses the 
absence of school-level data and highlights the importance of obtaining this data to form a 
clearer picture of how theorized funding inequities actually affect students (see for example 
Burke, 1999; Iatarola & Stiefel, 2003).  Bush and Odden (1997) synthesized available research 
on school level data and identified four problems with the available data.  These problems 
included the availability of data, the relevance of available data, the comparability of data across 
districts and states, and each state’s capacity to develop more extensive and meaningful data 
collection systems.  Monk (1997) reiterated this concern, noting that data is frequently not stored 
or organized in a manner that is accessible to multiple stakeholders.  In the state of Colorado, 
where this research will take place, information on expenditures at each individual school was 
recently made available through the Colorado Department of Education, but not widely 
publicized by individual districts.    
Increased attention on the impact of resource allocation on student achievement requires 
looking more specifically at how funds are used at the school level to promote student 
achievement effectively.  Further, while several studies have utilized production-function 
methodologies to identify the relationship between inputs and outputs in education, Berne and 
Stiefel (1997) emphasize the need for accurate and consistent school-level resource allocation 
data to more systematically respond to stakeholder questions about the efficient use of resources.  
The current study will rely on the premise of Cost-Benefit and Cost-Effectiveness Analysis that 
serve as the foundation for the CostOut tool.  While the present research will focus solely on 
validating the CostOut tool as an accurate methodology for calculating Per Pupil Expenditure, 
the future application of this Tool as a method for examining the effectiveness of schools given 




realistically serve researchers, schools, and districts alike, this research hopes to open the door to 
more robust conversations about the local level funding picture, and ultimately how to maximize 
educational inputs for instructional effectiveness.   
Context of the Study  
Research context.  The intended site for this study is a large, suburban school district in 
Colorado.  Data collection will focus on teacher and student demographics at twelve elementary, 
five middle, and six high schools randomly selected from within the sixty-seven schools in the 
district.  The selected schools represent areas of drastically different property wealth and 
demographic distribution.  The schools range from 472 to 3719 students, from 5.78% to 61.63% 
of students on free or reduced lunch and run the spectrum from 15.41% to 73.18% of students 
representing a racial or ethnic minority.  
This context was selected for study primarily because of convenience.  While the initial 
intention of the researcher was to utilize district contacts to ensure accurate and timely data 
collection, district concerns with the time required to collect the necessary data deemed 
alternative collection methods necessary.  Thus, these schools were selected because of the 
researcher’s familiarity with the district as well as their inclusion in the Teacher Compensation 
Survey data collected by the National Center for Education Statistics that became the primary 
source for this research.  These schools were also selected because of their distinct differences in 
population.  The existence of such different schools in the same district is not rare; however, the 
diversity of their populations coupled with the convenience of the sample works toward the 
benefit of the researcher.   
Academic/policy context.  The fact that these schools are in the same district will enable 




while controlling for local level policies and politics that could affect expenditure patterns across 
districts.  A random selection of primary, middle, and high schools within this district were 
chosen in order to examine the methodology’s success across each level and to look for 
consistencies in funding practices between levels (elementary versus secondary schools) that are 
suggested in the research and that would underscore the methodology’s success (confirming its 
predictive validity).  This work will attempt to use a publicly available database to estimate per 
pupil expenditure at each school to determine the feasibility of using similar methods in the 
future to obtain this frequently unavailable data. 
Purpose Statement 
This study attempts to investigate the convergent and predictive validity of the CostOut 
tool as a means of calculating per pupil expenditure at the individual school level and ultimately 
addressing the lack of easily accessible school level resource data that is evident in the research 
on possible inadequacies in student funding.  By validating a more innovative approach to 
estimate per pupil expenditure, and providing a lens through which educational adequacy can be 
operationalized, the research aims to make previously unavailable data accessible to all 
stakeholders.   
Major Research Hypothesis 
 The major hypothesis for this study is: 
The CostOut tool will yield calculations of per pupil instructional expenditure that 
converge with publicly and privately available estimates (convergent validity) and mirror 






Rationale for the Study 
Reschovsky & Imazeki (2001) suggest that improvements in the quality of education are 
imperative for continued national economic growth and success.  At this point in time, funding 
for education is not explicitly or consistently linked to student achievement.  By identifying a 
methodology that could streamline the collection and analysis of data at the local level, 
especially from many schools within one district, we can further encourage conversations around 
intra-district inequities and the impacts of various school characteristics on differences in student 
funding.  Grounded as a tool to “help evaluators, analysts, and decision makers ascertain the full 
costs of an educational program, the cost per participant, and the cost per unit of educational 
outcomes,” (Hollands, Hanisch-Cerda, Menon, Levin, & Belfield, 2015, p.1) the CostOut tool 
was developed to support stakeholders in transforming the concept of adequacy from a 
theoretical to methodological consideration.  As such, this tool is equipped to assess educational 
adequacy, and the present research attempts to validate it as a means for carrying out this 
assessment when all educational inputs in a school are the level of investigation, starting with the 
concept of Per Pupil Expenditure.   
Currently, per pupil expenditure is reported as an average expenditure based on the 
district’s total salary expenditures and aggregate fall membership counts for the entire district.  
This figure remains the most readily available statistic on student funding across all schools, but 
is relatively meaningless, as it does not suggest anything substantial about how much money is 
actually being spent at each school in a district, how that money is spent (personnel, materials, 
special projects, etc.) or how spending fluctuates depending on the characteristics of the school.  
The State of Colorado’s Department of Education operates a Financial Transparency Portal 




membership for the district, calculating a per pupil expenditure for each local educational agency 
in the state.  The tool also enables users to examine and compare a calculated per pupil 
expenditure for each individual school within the state.  While this is a far departure from 
previously available data on local level spending, full transparency on how these data are 
calculated, or their relationship to educational effectiveness outcomes are not publicly available.  
The available data is relatively comprehensive in identifying funding sources, allowing for a 
comparison of funds between districts, but contains no information indicating what is happening 
within the district where human resource distribution is concerned.  This figure does not address 
what is happening within the school building, identifying how differing building and level needs 
translate into teacher experience and education.  
While a much needed level of transparency, as a direct result of the requirements of the 
Every Student Succeeds Act (ESSA), the Financial Transparency Portal does not offer any 
insight on patterns of teacher distribution.  The total amount of money spent on instruction is 
presented as a line item without any breakdown as to how the resources are allocated. 
Additionally, many states are not at the point of publicly offering within-district comparisons.  
For example, the state of North Carolina’s School Finances application enables the user only to 
view per pupil expenditure at the district level.  According to Georgetown University’s 
Edunomics Lab, only twenty-one states currently have published the requisite spending 
information at the level of the individual school as required by the ESSA. 
Estimating expenditures for students using the CostOut tool and comparing these 
estimates to alternative published per pupil expenditure figures will shift the conversation to one 
that is focused on the accuracy and availability of this important statistic.  Further, this focus on 




will encourage accountability for their spending and decision-making.  If this methodology 
proves to be an accurate estimation of per pupil expenditure at the individual school level, 
districts and researchers could advance this methodology in the future to capture data on 
educational effectiveness and ostensibly compare educational effectiveness between sites to 
ensure they are making thoughtful funding and staff distribution decisions to maximally benefit 
student outcomes (as is the ultimate intent of the CostOut tool). 
Significance of the Research 
Berne and Stiefel (1997) identify three frequently asked questions that school-level 
resource data would be useful in resolving.  They posit that production function questions (which 
include resource effectiveness and cost effectiveness questions), equity questions, and resource 
intent questions are the primary beneficiaries of increases in this type of data. Berne and Stiefel 
specifically key in on questions of resource effectiveness because “questions of productivity are 
the most pressing for the public, policy makers, and researchers” (p.38).  With this, the collection 
and analysis of school-level resource data can be used as a primary means of appeasing existing 
productivity concerns. 
Additionally, Picus (2000) identifies the necessity of school-level resource data in fully 
understanding questions of adequacy and resource allocation.  Identifying the relationship 
between funding levels and student outcomes can enable policy makers at each level ensure 
resources are efficiently allocated for maximum effect.  Further, research on school-level 
resource allocation can help to identify the specific educational inputs necessary for adequate 
educational attainment based on school characteristics, which is the ultimate goal of the CostOut 
tool’s validation in this context.  In addition to pacifying stakeholder requests for stricter fiscal 




this research) could ultimately ensure that all students are adequately educated in the most 
efficient manner possible.  Validating an accessible and efficient means of acquiring and 
evaluating this data could change the scope of district spending in a way that will ensure all 
students have access to the same quality of education. 
Definition of Terms 
The following terms are defined to clarify their intended meanings throughout the 
entirety of the document.  The terms are listed alphabetically. 
Adequacy 
Adequacy refers to the amount of money required to meet the needs of the students and 
provide an opportunity for students to learn.  Adequacy concerns itself with the sufficient 
provision of resources to educate students to an expected standard (Guthrie et al., 2007; Picus, 
2000. Owings and Kaplan, 2010). 
Calculated Per Pupil Expenditure 
The average expenditure calculated for each school in the study taking into consideration 
population size, staff characteristics, and physical resources available.   
Categorical Aid Programs 
 Categorical aid is allocated to specified programs (such as transportation, special 
education, and vocational education) at both the federal and state levels (Guthrie et al., 2007).  
According to Marshall and Gerstl-Pepin (2005), categorical aid is the most restricted and 
regulated type of aid available, the allocation of which must strictly adhere to federal guidelines 





The goal of efficiency in school finance is focused on increasing student outcomes and 
decreasing resource expenditure.  Achieving efficiency in education requires distributing 
educational resources in such a way that student achievement is maximized given the resources 
available (Guthrie et al., 2010; Neymotin, 2010; Salvin, 1999). 
Equity 
The goal of equity in school finance is to fund education in such a way that all students 
are provided equal educational opportunity.  While it may not be reasonable for all students to 
attain the same level of education, the notion of equity is that all students are provided the same 
access to education (Guthrie et al., 2007; Picus, 2004).  
Estimated Per Pupil Expenditure 
 Estimated per pupil expenditure is based on a school’s total operating expenditures 
divided by the number of students attending the school.  This figure is estimated for each school 
in a district based on each school’s unique set of expenditures and provides an indication of the 
available resources at each school (Odden et al., 2003). 
Exceptional Children 
 In this study, Exceptional Children are referred to those with documented disabilities 
resulting in the presence of an Individualized Education Plan (IEP) that indicates their eligibility 
for special education services, guides their classroom and testing accommodations, and is 
intended to give them more equitable access to educational materials (Downes & Pogue, 1994; 
Odden et al., 2003; Rubenstein et al., 2007).  
Foundation Grants 
 Foundation programs are the most widely used form of state education aid to allocate and 




amount of money needed to educate each student adequately. Each community pays what it can 
to reach this foundation level and the state makes up the difference so that each district is 
afforded the same minimum spending level for education regardless of individual district 
property wealth (Duncombe & Yinger, 1998; Fahy, 2011; Guthrie et al., 2007). 
Horizontal Equity  
 The concept of horizontal equity encourages the equal treatment of equals and asserts that 
all students should be treated the same and that resources should be equally allocated to all 
students (Berne & Stiefel, 1994; Fahy, 2011; Guthrie et al., 2007; Houck, 2011).  
Intradistrict  
 Intradistrict refers to the comparison of schools within a district. As compared to 
interdistrict or interstate studies that compare districts across one state or compare allocation 
between states, intradistrict studies focus on several schools within one district to understand the 
“relationship between race and funding, poverty and funding, or between geographic location 
and funding” (Houck, 2011, p.273).  
Limited English Proficiency 
 In this study, students are identified as having limited English proficiency (LEP) at the 
district level based on their responses to questions about languages learned and spoken in the 
home.  Students identified as LEP are eligible for services through the English as a Second 
Language Program and exit only when they achieve proficiency on an English Language test 
(Iatarola & Stiefel, 2003; Odden et al., 2003). 
Poverty Levels 
 In this study, poverty levels are determined by the percentage of students eligible for free 




Alexander and Wall (2006), “the most commonly accepted method of determining the incidence 
of children with greater educational needs as a result of low income is participation in the 
National School Lunch Program” (p.301).     
Resource Allocation 
 The allocation of resources in education refers not only to financial resources, but also to 
teacher, student, and political resources that can be allocated in the educational context (Houck, 
2011) 
Teacher/pupil ratio 
 Teacher/pupil ratio is a calculation of the number of students in a class divided by the 
number of teachers in that class.  This ratio is calculated for every class that takes place in the 
school building throughout the course of the school day (Burke, 1999; Odden et al., 2003). 
Vertical Equity 
 Vertical equity is interested in the unequal treatment of students with unequal access to 
education where resources are allocated based on individual student need.  Berne and Stiefel 
(1994) define vertical equity as “the appropriately unequal treatment of unequals” (p.406).  
Individual student characteristics such as poverty, learning disabilities, and learning English as a 
second language create inequity between students that should be taken into account when 











CHAPTER TWO: LITERATURE REVIEW 
Introduction 
Student funding is a hot topic in current education litigation and political debate.  While 
various stakeholders disagree as to what constitutes adequate student funding, many agree that 
even a minimum level of inequity exists in the current system of funding for education.  Despite 
continual and ongoing litigation in this field, little seems to have changed with regard to funding 
policies and resource allocation over the last two decades (see for example Glenn, 2009; 
Springer, Liu, & Guthrie, 2009).  It is important to identify funding practices that may result in 
interstate, inter-district, and intra-district inequities in order to improve educational outcomes for 
all students.  Additionally, because the current research attempts to validate a protocol to 
increase the accessibility of school-level expenditure data, an understanding of the policies and 
practices that drive the distribution of this data is essential. 
The inequitable and interacting sources of student funding from various sources can 
contribute to inconsistent and inequitable expenditures at the school level, as this validation 
study hopes to show.  Where much of the attention in both school finance litigation and literature 
has focused on the macro level, relatively little consideration has been given to how the federal, 
state, and local level policy decisions affect schools and create inequity between schools within 
the same district.  This failure to understand how macro- and micro-level political decisions 
work in tandem to affect funding outcomes is concerning in light of the heavy influence of 
student demographics on achievement outcomes and ultimately the adequacy of educational 




how funding is realized at the school level leaves this field open to potential litigation.  Despite 
the increasing number of studies that have started to address local level spending patterns and 
expenditure tracking, this is a relatively new trend in educational finance research (see for 
example Cornmann, Reynolds, Zhou, Ampandu, D’Antonio, Gromes, Howell, & Wheeler, 
2019).  Even more uncommon, is the use of cost-effectiveness (CEA) and cost-benefit (CBA) 
analyses to address achieving the highest outcomes for the lowest resource inputs (Belfield, 
2006; Levin & Belfield, 2015).  The CBCSE’s CostOut tool has the ability to carry out both 
levels of assessment, answering questions around equity and adequacy in resource allocation. 
While this research intends to focus on validating the proposed methodology, 
understanding the need to have this data in the first place as well as why variation in per pupil 
expenditure between schools exists is paramount.  With this in mind, this literature review aims 
to identify the competing and interacting sources of inequity that contribute to the current context 
of funding in education.    In order to achieve this end, background in the form of pertinent 
definitions and hallmark cases in school finance litigation will be presented.  This historical 
review will be followed by a discussion of the sources of funding that could serve to create 
inequities between states, between districts within a single state, and ultimately between schools 
within a single district.  This review will also highlight the limited availability of data at the 
school level, existing concerns around what the data might suggest about educational adequacy, 
and how the application of cost benefit analysis could operationalize adequacy conversations at 
the local level.  In the conclusion, I will discuss forthcoming research as well as potential 







Understanding key vocabulary and litigation as they relate to the research is critical in 
understanding the concept of per pupil expenditure as well as the context for the current school 
finance picture.  This section will work to first define key concepts used throughout this review 
to provide both context and clarity. This section will also review key litigation and the 
effectiveness of this litigation in improving the equity, efficiency, and adequacy of school 
funding systems.   
Definitions 
This literature review will focus on the funding outcome commonly referred to as per 
pupil expenditure.  EdSource (2004) defines per pupil expenditure as the “amount of money 
spent on education by a school district or the state divided by the number of students educated” 
(p. 5).  Thus, the concept of per pupil expenditure does not actually take into account varying 
student characteristics but is a broad measure of a district’s total educational expenditure divided 
by the number of students a district serves.  While many individuals assume that per pupil 
expenditure references exact dollar amounts allocated for each individual student, per pupil 
expenditure is, in all actuality, a broad estimation of how much money should be spent.  Further, 
this figure is the only readily available piece of data that references fiscal allocation at the school 
level.   
Additionally, an understanding of the different equity concepts presented in the literature 
is important in understanding the various forms of equity as they relate to a discussion about per 
pupil expenditure.  Guthrie, Springer, Rolle, and Houck (2007) distinguish between two different 
types of equity, horizontal and vertical.  Horizontal equity has to do with the equal treatment of 




other hand, deals with the unequal treatment of unequal individuals (Guthrie, Springer, Rolle, & 
Houck, 2007; Houck, 2011; Vesely, Crampton, Obaikor, & Sapp, 2008).  
Distinguishing between these two types of equity is essential in understanding equitable 
access to educational opportunities because there are some resources that should be divided 
equally and some that should be divided based on student need (Guthrie, Springer, Rolle, & 
Houck, 2007).  Houck (2010), however, contends that evaluations should be primarily concerned 
with assessing vertical equity because “students who are poor or in similarly disadvantaged 
social states should receive the benefit of greater-than-average resource allocation” (p.272).  
Conflicting stances on the relative importance of horizontal versus vertical equity in school 
finance contribute to the inconsistent evaluations of existing equity in the field.  Equity as a 
primary concern in school finance was the result of litigation that dates back to the 1970s, but 
remains an ongoing concern. 
Pertinent Litigation  
Litigation in the area of school finance and resource allocation is primarily responsible 
for the increasing dominance of school finance conversations in the current educational context.  
According to Glenn (2009), all but five states have seen litigation in the area of school finance 
over the course of the last forty years.  Litigation focusing on equity, efficiency, and adequacy of 
the school funding system in each state is prevalent; however, the impact of this litigation is 
questionable. An overview of the school finance litigation would not be complete without 
considering the seminal cases that ultimately set the stage for more recent lawsuits around 
educational adequacy.  
Serrano v. Priest, 5 Cal.3d 584 (1971) was one such landmark case, based on funding 




Under the first Serrano (1971) hearing, the court declared financing on the basis of property 
wealth to be unconstitutional.  This case established what has come to be known as proposition 
number one in school finance: the quality of a child’s schooling should not be a function of 
wealth, other than the wealth of the state as a whole (Guthrie et al., 2007; Houck, 2011; Serrano 
v. Priest, 1971).  In San Antonio v. Rodriguez, argued on October 12, 1972 and decided on 
March 21, 1973, the Supreme Court acknowledging that education was not among the rights 
afforded explicit protection under the federal constitution. As a result, since San Antonio, school 
finance concerns have been litigated exclusively at the state level (Russo, 2010). 
As the educational landscape placed an increasing emphasis on standards-based reform in 
the late 1980s, litigation became largely focused on schools where students were not meeting the 
identified standards, thus not considered to be receiving an adequate education (Rebbell, 2018).  
The shift to this aptly named “adequacy” wave of litigation, was marked by Kentucky’s Rose v. 
Council for Better Education in 1989 (Baker & Welner, 2011; Condron, 2017; Russo, 2010).  
This case dealt with the state’s sufficient application of educational expenditures to ensure 
students met state proficiency benchmarks. The argument in this case suggested that the state’s 
funding formula was not adequately funding students for proficiency, especially where African 
American and impoverished students were concerned (Baker & Welner, 2011).  The impact of 
this litigation was an increase in spending in high poverty districts, specifically in districts with 
overlapping factors of need (Candelaria & Shores, 2019).  Lawsuits like Abbott v. Burke 119 N.J. 
287 (1990) and McDuffy v. Secretary of the Executive Office of Education 415 Mass. 545 (1993) 
also resulted in plaintiff victories and overhauled funding formulas in favor of increased funding 




While Lockridge and Maiden (2014, as cited in Condron, 2017) reported adequacy 
lawsuits in 44 states between 1989 and 2007, with 24 plaintiff victories, recent trends in 
litigation suggest that early successes in adequacy litigation have declined with courts deferring 
to the legislature to define adequacy (Baker & Welner, 2011).  In this light, several cases 
(including Horne v. Flores (2009) and Connecticut Coalition for Justice in Education Funding v. 
Rell (2010)) have been returned to lower courts, leaving lingering questions of who is 
responsible for defining the merits of an adequate education (Baker & Welner, 2011; Russo, 
2010).  Interestingly, more recent cases like Silver v. Halifax County Bd. of Comm'rs, 808 S.E.2d 
144 (N.C. 2017), where the Halifax County Board of Commissioners placed the burden of 
ensuring a sound education back on the state, suggest that these conversations regarding the 
party responsible for an adequate education are only just beginning.  The validation of the 
CostOut tool as an accurate means of analyzing local level data through this research, and 
ultimately as a tool to assess educational adequacy in action can help researchers and 
practitioners alike address concerns over adequacy before additional litigation ensues.   
This brief overview of litigation within school finance is intended both to provide 
background into the school finance context, and to underscore the political unrest underlying 
issues of school finance.  That judges and politicians don’t have any consensus on who should be 
responsible for defining adequacy in education, as well as how issues of adequacy and equity 
should be addressed is indicative of the varied contexts between districts and states where 
funding mechanisms are concerned.  These cases are by no means an exhaustive exploration of 
school finance litigation, but they highlight major issues that contribute to the current school 
finance context where per pupil expenditure is concerned.  They also highlight the underlying 




mechanisms, outcomes that require accurate local level data to understand.  The goal of the 
present research is to provide an accessible platform to collect and analyze local level per pupil 
expenditure data to understand these funding mechanisms and their impact on student funding 
better and ultimately ensure students are adequately educated in the most cost-effective means 
possible.  
In their research on the impacts of adequacy suits, Lafortune, Rothstein and 
Schanzenbach (2016) were also able to highlight increases in the progressivity of school funding 
as a result of litigation.  Their research indicated that adequacy litigation spurred increases in 
spending unilaterally, increases that were even more pronounced in impoverished districts.  
Further, increases in funding were also tied to increases in achievement for students in low-
income districts (Lafortune, Rothstein, & Schanzenbach, 2016).   Litigation has also brought to 
light issues of potential inequity in school funding resulting from the number of competing and 
overlapping funding sources in existence.  Sources of funding that may possibly contribute to 
inequities between states, between districts within a single state, and between schools within a 
single district will be reviewed.     
Controversies in Intra-district School Finance 
Sources of funding exist that create inequities across state lines (interstate), between 
districts (inter-district), and even between schools within the same district (intra-district).  The 
proportion of revenues contributed by varying governmental entities differs between states and 
how these funds are appropriated then differs between districts, resulting in inequities between 
individual schools that the proposed data methodology will attempt to tease out by breaking 
resource inputs down in an ingredients approach (Levin, 1971). Taken individually and as they 




extremely variable and frequently changing.  This review of literature will examine possible 
sources of inequity in order to understand how they ultimately contribute to funding differences 
between schools.  Highlighting the differences between expected school expenditures in the data 
will also serve to support the predictive validation of the proposed methodology.    
Interstate Inequity 
 Differences between states are the product of decisions made at the state level, where 
individual states have a significant amount of control over how to appropriate their educational 
funds.  Additionally, different sources of federal funding are available to states and depend 
largely on their individual characteristics and willingness to adhere to specific criteria to receive 
funding.  The funding formulas and potential sources of federal funding will be explored here as 
the primary sources of interstate inequity. 
State funding formulas.  Because state funding formulas dictate both the state and local 
contributions, a significant amount of inequity can originate from decisions made at the state 
level. Additionally, states are responsible for making determinations with regards to both 
financial equity and adequacy to avoid litigation.  Because states are charged with this 
responsibility, their primary role is to promote social justice by determining how much money is 
enough and which groups require additional funding to achieve the same levels of academic 
proficiency (Vesely, Crampton, Obaikor, & Sapp, 2008).  The educational landscape looks 
different in each state, thus necessitating that states adopt differing priorities, which are 
subsequently reflected in their funding formulas and policies (Verstegen & Jordan, 2009).  All 
state governments (with the exception of the District of Columbia), contribute to educational 
funding, with contributions varying from approximately 25% to 90% of the district’s revenue 




(Skinner & Riddle, 2019).  Furthermore, many states opt to overlay funding mechanisms in order 
to achieve their desired funding goals, and comply with state regulations resulting from 
litigation. 
Minimum provision funding programs.  The most widely utilized method of 
appropriation at the state level is one in which the state provides a minimal level of funding that 
ensures all students have access to an adequate educational opportunity (Guthrie et al., 2007; 
Skinner & Riddle, 2019).  Each state determines the minimal level of money available to each 
school, creating differences between states at this most basic level of school funding. Flat Grant 
Programs represent one strategy that attempt to achieve this end whereby the state distributes an 
equal amount of money per pupil or per teacher to each district (the flat grant).  While 
historically dominant, the prevalence of programs exclusively relying on Flat Grants has 
declined over time and they are now typically seen as a supplement to other funding mechanisms 
(Skinner & Riddle, 2019). 
The major funding mechanism employed by most states is based on a foundation 
program.  According to Toutkoushian & Michael (2008), over forty states currently utilize some 
form of a foundation program to allocate and distribute funds to local school districts (see also 
Skinner & Riddle, 2019).  Fahy (2011) defines foundation programs as those in which there is a 
minimum foundation level set for communities.  Each community pays what it can to reach this 
foundation level and the state makes up the difference so that each district is afforded the same 
basic level of education (horizontal equity) regardless of their property wealth. It is critical to 
note that each state independently defines the financial base needed to fund what they deem to be 
the requisite level of education (Skinner & Riddle, 2019).  While several aid modifications are 




believe is the cost of an adequate education (Fahy, 2011).  These funding formulas are a direct 
result of Serrano v. Priest (1971) and school finance’s proposition number one because they are 
intended to prevent district wealth from determining education quality.  States attempt to ensure 
horizontal equity through this set minimum level, which, according to Rubenstein (1998), is 
often achieved in the base level of funding but disturbed when additional funding streams are 
incorporated.  Skinner and Riddle (2019) also note that state foundation programs are not 
consistent in their treatment of local tax rates, a concern that will be discussed with inter-district 
spending concerns, but is important to note here because it originates at the state level.   
 To compensate for the inherent disadvantages of at-risk populations, states often 
incorporate weights into their funding formulas wherein allocations are weighted based on the 
presence of student need above and beyond the traditional education program (Verstegen & 
Jordan, 2009).  It is important to note that there is little agreement upon the correct ‘weights’ that 
should be attributed to each at-risk category (Baker & Duncombe, 2004; Fahy, 2011; Rubenstein, 
1998; Toutkoushian & Michael, 2007; Verstegen & Jordan, 2009).  In fact, Vesely et al., (2008) 
noted that the magnitude of weights for different at-risk categories is completely unsupported by 
research. This lack of agreement on the appropriate weights for at-risk or special population 
students encourages significant between-state funding inequities. 
Inter-District Inequity  
 States allocate funds to individual districts based primarily on the funding mechanism (or 
combination of funding mechanisms) the state employs while also considering each district’s 
unique characteristics.  Thus, there is the potential for inequity when both a district’s population 
and political climate are considered.  Differences between district demographics necessitate that 




These varying levels of support create potential funding inequities between districts that will be 
explored. 
Foundation program impacts.  Upon selecting foundation programs, states have to 
determine not only what the requisite level of funding is for students to achieve a basic level of 
education, but also how they are going to modify this formula for different student subgroups.  A 
district’s composition can impact the money that they receive through the foundation program, 
an aspect of this funding mechanism that will be explored in addition to possible hidden or 
unreported funding sources that could influence the per pupil expenditure differences between 
districts.     
Defining risk.  The number of at-risk or low-income students in a district is directly 
linked to how much money they receive as a result of the foundation program and works to 
create possible funding differences between districts in the same state (Skinner & Riddle, 2019).  
Vesely, et al., (2008) identify six categories of risk towards which additional state financial 
resources are appropriated.  These categories, which are corroborated by Iatarola and Stiefel 
(2003), Skinner and Riddle (2019), and Verstegen (2007) include students who are low-income, 
have a disability, are a racial minority, have limited English proficiency, attend an urban school, 
or have a parent with less than a high school education.  Vesely et al., (2008) highlight the 
“compound nature of risk whereby academic success is further compromised for students with 
two or more risk factors” (p.58).  While “about half of all states provide more funding for 
districts with more students who are in poverty or at risk of not succeeding in school…there is 
little consensus on how much additional funding per pupil is needed” (Vesely et al., 2008, 




 States direct funding to at-risk groups through various means and money is appropriated 
to districts as a whole based on the comprehensive composition of their student population.  
Increasing the weight for a student who fits the criteria of an at-risk group is one such way that 
states adjust for the relative educational cost of at-risk students (Vesely et al., 2008).  Categorical 
aid given to different districts works as a lump sum to address some specified category of at-risk 
student.  Many districts receive both weighted and categorical aid to increase funding for 
students with disabilities.  Further, at least eleven states offer categorical aid to districts 
specifically for students whose educational attainment is compounded through the existence of 
more than one risk factor (Vesely et al., 2008).  Skinner and Riddle (2019) provide a numerical 
representation of how many states provide weighting for various categories while Vesely et al. 
(2008) offers a complete list of the various weighting and categorical aid combinations currently 
employed across the country.      
Overlay provisions.  While foundation programs attempt to provide minimal levels of 
adequacy for all students, hidden and underlying provisions at the state level often impact the 
actual distribution of these funds.  Overlay provisions (modifications to state aid formulas) create 
a disconnect between actual funding levels and foundation levels, tampering with the reported 
horizontal equity of foundation formulas (Fahy, 2011).  Modifications to the state aid formulas as 
a result of “political tinkering and formulae” (Fahy, 2011, p.218) can take a variety of different 
forms, usually in an attempt to minimize the impact of a changing state contributions to each 
district from year to year (Toutkoushian & Michael, 2008).  Political motives underlie these 
modifications, as state representatives seek to appease their constituents through the protection of 
funding to the districts they represent (Toutkoushian & Michael, 2008).  Because of these 




community wealth and regional school systems increase the likelihood of a district benefiting 
from aid modifications” (Fahy, 2011, p.217).   
The main problem with overlay provisions is that because tracking the effect of these 
modifications can be cumbersome, they have an unknown effect on per pupil funding equity.  
Some researchers speculate that these provisions have negative consequences on the equitable 
distribution of state funding, which Toutkoushian and Michael (2008) found to be the case in 
Indiana where aid modifications worked in favor of higher-income districts.  However, some 
modifications have also been found to work toward the benefit of lower-income elementary 
students and English language learners, suggesting a variable effect (Fahy, 2011).   
Reliance on local tax bases.  Further complicating the state-funding picture is the heavy 
reliance on local tax bases to fund public education.  Foundation programs require a minimal 
contribution effort from each district but there are varying restrictions on a district’s ability to 
contribute more than this minimal amount as a supplement across different states (Duncombe & 
Yinger, 1998; First, 2007; Skinner & Riddle, 2019).  Districts have the ability to choose whether 
they want to spend more on education, making per pupil expenditure contingent on “both local 
ability and willingness to pay for education” (Fahy, 2011, p.222).    Because approximately 45% 
of schools’ funding comes from local revenue streams, local school districts are at the direct 
mercy of their tax bases in acquiring this funding (Owings & Kaplan, 2010; Skinner & Riddle, 
2019).   
District tax effort, then, is dependent on the wealth in a district as it relates to both 
income and property valuations, creating a situation where “the quality and level of services 
school districts could afford could be related to the students’ families’ socioeconomic status” 




values create a distinct disadvantage for low-income and rural areas where property values are 
often significantly lower (Condron & Roscigno, 2003; Johnson & Maiden, 2010; Owings & 
Kaplan; Rolle, Houck, & McColl, 2008). Further hurting low-income districts, the current 
economy and “the recent trend for states...to reduce education spending, leaves localities with the 
choice of either reducing services or increasing local taxes for education” (Owings & Kaplan, 
2010, p.170).  Districts that are better situated in terms of local effort (due to higher property 
valuation) are able to obtain these additional funds through local fundraising efforts of bond 
referendums, whereas lower income and rural districts will have to make do without. 
In addition to variable reliance on taxes and property valuation, some states also allow 
school districts to levy additional taxes for educational use (Kent & Soward, 2009).  Again, a 
district’s ability to levy additional taxes is significantly more meaningful to a high-income 
district than a low-income district that is already stretched thinly to meet the foundational 
minimums.  Additionally, low-income and rural districts are pursuing bond issues at a much 
slower rate than non-rural districts (Johnson & Maiden, 2010).  This research suggests that even 
in situations where states allow localities to initiate bond referendums, low-income and rural 
districts are not necessarily equipped with the leadership or knowledge to initiate these means for 
additional funds.    
Extensions of property wealth benefits in research.  High-income districts are able to 
use their considerably higher educational funds, resulting from higher taxable wealth and 
property valuation, not only for student support and expenditures, but also to recruit and retain 
qualified teachers.  In his research on teacher salaries and district supplements, Winters (2009) 
identified a number of factors affecting the local supplement “including the average local 




base, teacher education, and teacher experience” (p.157).  Winters (2009) examined the impact 
of local supplements across the state of Georgia in all of its 180 districts specifically looking at 
the explanatory power of various external variables on the local supplement. His analysis 
revealed, that despite state attempts at equalization, high-income districts have the ability to 
garner additional funds to pay higher teacher supplements than low-income districts (Winters, 
2009).  Because of these inequitable supplements that are offered by wealthier districts on top of 
the existing state single salary schedule, wealthier districts in effect pay teachers significantly 
more money (p<0.05) (Winters, 2009).  In more recent research, Knight (2019) echoed these 
same results, finding that the least experienced teachers continue to be concentrated in high 
needs schools, causing what he denoted a “teacher experience gap” (p. 616) that exacerbates 
other concerns for these students.   
Capital outlay funds.  Similar to teacher supplements, the amount of money school 
districts have for capital outlay funding is a function of the local tax base and thus inequitably 
distributed based on property wealth.  Inequitable allocation for capital outlay projects at the 
state level is of significant concern.  For example, Connecticut allocates $37 per pupil for 
construction expenditures while Nevada allocates $934 per pupil annually (Maiden & Stearns, 
2007).  Without the funds to upgrade their facilities, poorly funded districts lack adequate 
facilities to encourage student learning, especially with regards to the availability of technology 
(Duncombe & Want, 2009; Maiden & Stearns, 2007).  Additionally, Rivera (2017) cites a 
number of studies that assert the impact of educational facility upkeep on educational variables, 
including teacher and student absenteeism, teacher retention, and school climate.   
In their examination of capital outlay mechanisms and student achievement, Johnson and 




valuation per pupil and capital outlay expenditures to be extremely positively skewed with fewer 
and more extreme values at the high end of the distribution and high standard deviations.  In their 
research, they found a mean capital outlay of between $250.61 and $313.27 per pupil with 
maximums ranging from $4,028.90 to $6,768.90 per pupil, inequities that can create substantial 
differences in a district’s ability to update existing facilities or construct new facilities (Johnson 
& Maiden, 2010).  While there was no direct relationship between capital outlay funds and 
student achievement, their results indicate that students already at a disadvantage in light of their 
socioeconomic status are also at risk of attending a school where less money is being allocated 
for capital outlay projects.   
In the State of North Carolina’s 2018 Local School Finance Study (2018), Lee and 
Wagner reviewed capital outlay appropriations for each county.  Using data from the Department 
of State, this report calculated both a six-year average for appropriations and captured the capital 
outlay spending per student in each district during the 2015-16 school year.  The authors reported 
calculations that varied from $395 per student on the low end to $4,852 per student on the high 
end, with a state average of $1,596 spent per student (Lee & Wagner, 2018).  When comparing 
the ten counties that spent the most (M=$3,103 per student) with the ten counties that spent the 
least (M =$739 per student), there is a gap of $2,364 between the highest and lowest spending 
counties across the state (Lee & Wagner, 2018).  These disproportionalities in capital outlay 
funding are extensions of each district’s ability to levy taxes for any educational needs, 
exacerbating the opportunity gaps that exist between districts.   
Targeted funding.  While the previously discussed sources of potential inequity stem 
from the funding mechanism adopted by each state, the federal government contributes a 




addition to funds allocated inequitably to students from lower socioeconomic status 
backgrounds, categorical aid is also earmarked for students “who have limited proficiency in 
English (English Language Acquisition), who are “federally connected” (Impact Aid), and who 
are physically, emotionally, or mentally disabled (special education)” (Baird, 2008, p.306-307).  
In directing more funds to these students designated as higher need, the federal government 
attempts to create vertical equity in their unequal treatment of students with increased need 
because it costs more to educate disadvantaged students (Alexander & Wall, 2006; Baker & 
Green, 2009; Downes & Pogue, 1994; Duncombe & Yinger, 2005; Imazeki & Reschovsky, 
2006).  The distribution of these funds to each district creates an intended level of vertical equity 
between districts by directing more money to districts with higher proportions of ‘higher need’ 
students. 
Title I.  While federal funding for education consists of a variety of programs and grants, 
Title I is the most well-known source of federal funds.  Targeting at-risk students, research 
agrees that the Elementary and Secondary Education Act’s Title I program is “the largest ESEA 
program (15.9 billion), accounting for over 60% of all ESEA funds in FY2019” (Skinner & 
Riddle, 2019, p.14).  Passed into law in 1965, Title I funds are intended to increase the 
performance of at-risk students through targeted or school-wide interventions (Gordon, 2004).  
Title I funds are determined at the federal level (based on evaluations of each state’s eligible 
districts) and given to the state for distribution to eligible school districts (identified as those with 
a minimum number of qualifying students), based on their relative level of poverty (Krop, 
Carroll, & Ross, 1995; Skinner & Riddle, 2019).  Thus, by its definition and intended 
distribution to programs whose intended purpose is in improving the education of low-income 




Additional federal programs. In addition to Title I funding, several other funding 
programs originate at the federal level.  Impact Aid is one such program that results in 
horizontally inequitable per pupil allocation.  Baird (2008) defined Impact Aid as money given 
“to school districts for lost tax revenue or the increased burden resulting from federal activities in 
the district” (p.307).  This form of aid is unique in that it is given based on the concentration of 
impacted students and not on the number of students identified.  Targeted funding sources such 
as these highlight the federal government’s attempts to level the playing field for districts 
impacted by poverty or by disruptions to their local tax base.  While helpful in theory, these 
direct sources of funding are easily overshadowed by unanticipated financial incentives available 
exclusively to high-income families. 
Tax deductibility.  Indirect sources of funding, including tax deductibility, can 
significantly complicate the district funding picture.  Tax deductibility refers to the extra funding 
that is generated through tax deductions and tax credits for educational expenditures, and 
significantly favors high-income populations (Loeb & Socias, 2004).  This extensive, 
unmonitored, source of funding appears to contribute to high-income districts in such a way as to 
erase the effect of direct federal funding targeted to disadvantaged students and as such deserves 
more attention from all levels.  
Loeb and Socias (2004) identify tax deductibility as an indirect funding source that “more 
than doubles the federal contribution to schools and is so regressive that, even in combination 
with direct federal programs, more federal funds go to high-income than low-income schools” 
(p.85).  Loeb and Socias (2004) combined school district data books, income statistics available 
through the Internal Revenue Service, and public use micro-data samples to identify twenty-five 




increases in the number of deductions taken and resulting increases in the amount of aid received 
(Loeb & Socias, 2004). Taking advantage of itemized deductions on their taxes, individuals who 
make contributions to education see the exact value of their contributions at work while 
personally reaping the benefits of the tax deduction.  Loeb and Socias (2004) estimate that this 
indirect source of federal funding effectively increases the federal role in funding from 9.3% to 
18.7%.  
In a background paper examining the concept of tax deductibility, Riddle (2011) 
confirmed that states with higher per capita revenue for K-12 revenue were also more 
substantially impacted by these tax deductions, indicating that states that are better situated with 
respect to student funding are also utilizing this alternative revenue stream to increase 
educational funding further.  Riddle’s (2011) estimation of the amount of money indirectly 
available to K-12 funding, as a result of tax deductions, was between $16 and $17 billion.  
Riddle (2011) suggested implications at the state and federal level where these funding streams 
could be used to supplant state or federal contributions.  It bears keeping in mind, however, that 
while Riddle (2011) focused on the state level, many of the benefits of tax deductibility are 
realized in the localities where the increased revenue streams are available. 
Summary and critique.  Districts differ distinctly in demographic and socio-economic 
composition, resulting in variable levels of funding both from the federal and state government 
and from what they are able to generate themselves.  There are a number of overlapping and 
competing funding sources that complicate the district funding picture and make it challenging to 
effectively determine the extent to which funding differences between districts exist.  There are 
more easily identifiable funding differences stemming from distinct district demographic 




make it difficult to get a true sense of the possible inequity that may exist between districts 
within a single state.  
 State foundation aid formulas attempt to create a minimal level of funding for all 
districts that is horizontally equitable.  States then contribute additional funds to support 
increased services for disadvantaged students creating a vertically equitable system (in theory).  
However, state policy reliance on local tax bases as a significant funding source with no upward 
limitations on local contributions creates a vertically inequitable picture of local funding in favor 
of higher-income, less disadvantaged districts.  In spite of their variable impact, capital outlay 
and overlay provisions may have significant effects on student funding between school districts, 
usually in favor of high-income districts.  Despite attempts at horizontal equity through 
foundation programs and at vertical equity with the addition of categorical aid to disadvantaged 
students, state funding relies on property wealth in a way that encourages vertical inequity in 
favor of high-income districts. 
Research on sources of inter-district inequity reviewed here suggests relatively consistent 
findings with regards to the inequitability of state reliance on local tax bases as a primary means 
of funding education.  Furthermore, the unreported nature of many of the funding streams makes 
it challenging for states to ensure that all of their students have access to equitable or adequate 
educational funds.  These differences trickle down to the individual school level where students 
within a single state may then experience drastically different educational opportunities because 
of funds available.  While the proposed methodology will not be able to tease out all of the 
possible policies that result in differences between districts, using an ingredients approach to 
determine per pupil expenditure will support in the comparison of allocation streams across 





A majority of education funding is actually spent at the school level (Houck, 2011).  
Skinner and Riddle (2019) review revenue streams for education, noting up-to-date figures 
reporting that “governments provide 47.0% of these revenues, local governments provide 44.8%, 
and the federal government provides 8.3%” (p. 2).  In looking at how these revenues are then 
distributed, a study by Krop, Carroll, and Ross (1995) found that 92% of education funding was 
spent at the school district level, 6% was spent at the county level, and 2% was spent to support 
state operations (p.19).  While relatively outdated, similar figures are echoed in more recent 
literature (see for example Skinner & Riddle, 2019).  Given these glaring inequities in funding 
levels, and the overwhelming portion of money spent at the local level, a majority of funding 
inequity would logically come from district level spending.  Coupled with the fact that funding 
level patterns are stable over time, local control over inequitable funding is not a new 
phenomenon (Silverman, 2011).  It is, however, difficult to disaggregate much of the data 
available at the school level.  Furthermore, the limited availability of local level data (the focus 
of the upcoming section), makes research comparing within-district disparities challenging 
(Knight, 2019). 
Vertical equity present in the allocation of Title I funds favors disadvantaged students; 
however, research suggests that as Title I funding increases, districts respond with decreasing 
local effort, eliminating the supplementary effects of this program.  Child nutrition and Impact 
Aid programs are also vertically equitable in favor of disadvantaged students.  Further, districts 
spend whatever money they do have based on their priorities such that their spending says a lot 
about both the political climate as well as the board and district agendas.  With many districts 




after resources have been allocated, it is increasingly difficult to discern local level spending 
patterns (Skinner & Riddle, 2019).  While federal and state funding sources are significant in that 
they contribute over fifty percent of the local district’s budget, these resources are actually 
distributed at the local level introducing the potential for interaction between state and federal 
funding and local discretion. Owings and Kaplan (2010) suggest that because “students learn in 
schools and schools are accountable for improving students’ academic performance, it is 
essential to look beyond district-level assets to more accurately assess the resources available to 
students in their schools” (p.171). 
Individual student characteristics affecting funding.  Studies that have been able to 
glean an estimate of funding allocation at the district level find a number of significant patterns, 
which contribute to the within-district equity picture.  Patterns of inequitable allocation start 
broadly with inequities in funding across school levels.  Krop, Carroll, & Ross (1995) found a 
significant difference between the levels of funding allocated to secondary schools and those 
allocated to elementary schools, with funding favoring the secondary schools (see also Houck, 
2011).   
Similar to patterns at the federal level, additional funds are often allocated to students 
with disabilities at the local level with funding levels dependent on their specified disability 
(Downes & Pogue, 1994; Rubenstein, Schwartz, Stiefel, & Amor, 2007). Perhaps surprisingly, 
several studies also suggest a correlation between per pupil funding and poverty levels such that 
increases in poverty levels mean higher levels of per pupil funding.  Similar patterns are found 
with other disadvantaged populations including students with limited English proficiency, 
immigrants, and minority populations (Berne & Stiefel, 1994; King, 2019; Klein, 2008; Owings 




proficiency and school level in that more money is allocated to limited English proficient 
populations at the middle school level because the additional resources needed for this 
disadvantaged population are believed to be less expensively incorporated in earlier grades.  
Higher levels of per pupil funding and lower pupil-teacher ratios for these higher need students 
may, however, be misleading. 
Pertinent research.  While the fact that increases in the proportion of disadvantaged 
populations at the school level result in increases in per pupil funding would appear to suggest 
the presence of vertical equity in favor of disadvantaged students, an investigation into the 
specific allocation of funds at the school level yields a different conclusion.  In their analysis of 
within-district inequities, Owings and Kaplan (2010) discovered that “disparities within districts 
are linked to local patterns of racial and class stratification and concentration and have negative 
consequences for student achievement” (p.172).  Their analysis revealed that even though more 
money is going to schools with increasing proportions of disadvantaged students and there are 
fewer pupils per teacher, these teachers are on average less qualified and less experienced than 
their counterparts in low-need schools (Owings & Kaplan, 2010).  Even though more money is 
being spent per student, less money is actually spent on teacher salaries at these schools where 
they receive more restricted funding (Klein, 2008; Owings & Kaplan, 2010).  Klein (2008) 
corroborated this finding based on intra-district public school funding in Tennessee, finding that 
budget allocations at the school level favor schools with higher proportions of disadvantaged 
students (low-income, minority, and small schools).  Thus, while funding schemas at the district 
level might initially appear to be vertically equitable, the inequitable distribution of teachers tells 




Owings and Kaplan (2010) identify five variables, which contribute to the existence of 
within district funding inequities.  These factors include “misaligned incentives, local policies 
about teacher assignments, lack of decision making transparency…opaque and ineffective 
budgeting practices, and local social/political dynamics” (p.175).  Because these variables are 
within the district’s scope of control, districts could easily identify and overcome the negative 
effects stemming from within district inequity and avoid potential litigation.   
Teacher distribution.  Resource allocation is not limited to fiscal resources but can also 
apply to the allocation of individuals and social capital.  Human resource distribution is an 
important consideration where equitable per pupil resources are concerned because students and 
teachers serve as resources available for allocation (Houck, 2011).  Considering teacher 
distribution in this case offers evidence of inequity in resource allocation, despite the apparent 
vertical equity in fiscal per pupil expenditure.  With the same salary schedule across a variety of 
educational contexts, educators actively participate in a phenomenon known as satisficing where 
they purposely go to schools with fewer needs.  From an organizational theory perspective, 
elements of the human resources component are at work in a district’s ability to create incentive 
structures and motivation to obtain and retain highly qualified teachers across a variety of 
contexts.  
In an effort to understand the possible link between school expenditure and teacher 
experience gaps better, Knight (2019) looked at school level expenditure data to compare teacher 
distribution across schools and districts.  Knight created a teacher resource variable which was a 
combination of “(a) per-student teacher salary expenditures from state and local funding, (b) the 
number of teachers for each 100 students, and (c) the percentage of teachers with three or more 




suggesting that inexperienced teachers are concentrated in high poverty and high minority 
schools (Knight, 2019).  Interestingly, however, he also found that resource allocation inequity is 
“primarily caused by disparities across states and across districts within states, where funding is 
more evenly distributed within school districts on average” (p.639).  With most teacher resource 
gaps existing between-districts, Knight’s (2019) research suggests that districts are attempting to 
compensate for teacher experience gaps by allocating additional teachers to decrease class size or 
provide additional supports.  Knight (2019) also found that districts with increasing access to 
resources (seen through greater spending per student), demonstrated fewer teacher experience 
gaps between high- and low-need schools.      
Important considerations with teacher allocation, as compared to fiscal allocation, are 
district policies that distribute teachers by position and not by cost (Houck, 2011; Owings & 
Kaplan, 2010).  Schools receive allocated teaching positions based on the number of students 
attending their school and the relative weight of disadvantaged populations.  The single salary 
schedule offered in many states and districts offers no incentives for teachers to take potentially 
challenging assignments and in fact encourages teachers to seek out opportunities in schools with 
fewer disadvantaged students where students are seemingly easier to educate (Baker, 2008; 
Owings & Kaplan, 2010; Rubenstein et al., 2007).  Thus, teachers with more experience self-
select into lower need schools creating disparities in teacher salary and experience between low 
and high poverty schools (Owings & Kaplan, 2010).   
While increased teacher experience is not necessarily indicative of greater teacher 
quality, research suggests improving teacher effectiveness across the first three years in the 
classroom, highlighting the relative ineffectiveness of novice teachers that are more likely to be 




with many individual disadvantages that are now compounded by inexperienced teachers who 
are ill equipped to offer these students the extra resources, support, and differentiated instruction 
that they need (Berne & Stiefel, 1994; Clotfelter, Ladd, & Vigdor, 2005; Owings & Kaplan, 
2010; Rubenstein et al., 2007).  In response to these concerns, the Unites States Department of 
Education implemented two programs aimed at reducing the teacher quality gap (Knight, 2019).  
The first of these programs requires equitable salary distribution (not simply position 
distribution) across high- and low-need schools, and the second asks states to assess existing 
gaps and create concrete plans for closing these experience gaps (Knight, 2019).   
Title I and comparability provisions.  Title I funds are intended to improve the 
education of disadvantaged students; however, there are several issues inherent in the Title I 
program and the distribution of Title I funds that preclude the achievement of this goal.  
Interestingly, eligibility requirements for districts receiving basic grants are minimal and the 
federal government gives very broad requirements for Title I fund allocation, with the main 
provision being that the funds are spent on programs intended to assist disadvantaged students 
(Baird, 2008; Burke, 1999; Gordon, 2004; Krop, Carroll, & Ross, 1995).   
 Furthermore, there has been significant debate on the comparability provisions of Title I 
funding whereby these funds are intended to supplement, and not supplant, a preexisting 
comparable base allocated to all schools.  Districts are at liberty to use one of several reporting 
mechanisms to prove that they are indeed using Title I funding to supplement a comparable base 
of funding.  Allowable reporting mechanisms include district-wide salary schedules, staff to 
pupil ratios, and average per pupil expenditures (Haxton, do los Reyes, Chambers, Levin, & 
Cruz, 2012).  This flexibility, and the fact that districts do not have to report actual expenditures, 




when a more in depth review of spending practices reveals otherwise.  Districts can “show 
comparability by placing equal numbers of teachers, on a per-pupil basis, at high- and low-
poverty schools” (Bierda, 2011, p2).  This practice allows districts to conceal the existing gaps 
between actual expenditures at high- and low-poverty schools, as more experienced, higher paid 
teachers (typically with a proven record of effectiveness) gravitate to low-poverty schools.   
Heuer and Stullich (2011) examined this problem by asking states to report school level 
expenditure data for comparative analysis.  In comparing a total of 82,993 schools, Heuer and 
Stullich (2011) confirmed that, on average, more than 40 percent of Title I schools had personnel 
expenditures that were lower than non-Title I schools of the same level, with lower per-pupil 
personnel expenditures as a result (see also Skinner & Riddle, 2019).  These results confirm 
suspicions that, while districts claim to provide a comparable base for both high- and low-
poverty schools, the acceptable reporting mechanisms allow districts to evade actual compliance; 
the very source of funding that is supposed to ensure equitable educational opportunities for all 
students is, in fact, opening the door for continued inequity.   
Gordon’s (2004) research suggests that, while Title I funding initially serves a 
supplementary role in the funding of education, it frequently ends up supplanting local and state 
funds.  Further complicating this matter, under the Every Student Succeeds Act, the 
‘Supplement, not Supplant’ (SNS) regulations changed, allowing “states and districts to design 
their own methodology to determine whether the SNS requirement is met” (Knight, 2019, 
p.623), permitting even more discretion in reporting.  Given that several of the intended study 
sites receive Title I funds, it will be pertinent to investigate whether these funds work to 




Alternative funding mechanisms.  Across the country, some districts are internally 
implementing alternative funding mechanisms in order to increase vertical equity in the 
distribution of funds across schools.  Similar to the concept of weighted categorical funding 
previously discussed, approximately 27 school districts across the country use Weighted Student 
Funding as a means of dispersing funds to schools within their district (Levin, Manship, Hulburt, 
Atchison, Yamaguchi, Hall, & Stullich, 2019).  As the name suggests, Weighted Student 
Funding allows districts to allocate financial resources to schools based on the relative weights of 
their disadvantaged populations.  By allocating actual dollars, and not simply positions, as many 
funding mechanisms do, districts that implement this funding mechanism are putting money in 
the schools that need it the most (Levin et al., 2019).  This mechanism increases school 
discretion over spending while also allowing for a level of principal autonomy that is absent 
from other funding mechanisms.   
In their investigation of Weighted Student Funding (WSF), Levin et al. (2019) conducted 
surveys of district administrators and principals as well as site visits of nine districts that 
implemented WSF.  The personnel surveyed represented administrators and principals both from 
districts that implemented WSF, as well as from those that used another mechanism of fund 
dispersion.  The results of their study were mixed, with three sites reporting increases in 
spending at high-poverty schools after the implementation of WSF, and conflicting outcomes on 
the relationship between poverty and spending at many of the sites (Levin et al., 2019).  While 
the district utilized to test the methodology in this study does not employ WSF, the merits of its 
usefulness in increasing equitable distribution of resources are certainly noteworthy. 
Summary and critique.  A majority of education funding is allocated at the local level, 




on funding at the school level, it is difficult to generalize existing inequities; however, patterns in 
funding across multiple studies suggest areas of glaring inequity.  Much like at the federal and 
state level, local districts allocate more funds to students characterized as at-risk or 
disadvantaged.  Higher levels of per pupil spending at impoverished schools are a promising 
indication of vertical equity.  However, looking at teacher distribution patterns suggests that, 
despite more money and more teachers at these schools, teacher salaries are lower and 
inexperience pronounced.  Decisions made at the local level are politically grounded and the 
relative absence of impoverished and minority stakeholders in these decision-making units 
suggest an additional layer of inequity.  Vertical equity at the local level in fiscal resource 
allocation is accompanied by inequitable teacher distribution and district policies that perpetuate 
inequities in funding and educational opportunities. 
Research at the local level can be shortsighted, failing to take into consideration the 
variety of competing and interacting sources of funding.  Additionally, much of the research 
reviewed was limited in scope because of the inaccessibility to local data.  One primary issue in 
collecting data at the local level is the limited nature of accurate and consistent data.  While the 
financial transparency provisions of the Every Student Succeeds Act are working to increase 
public accessibility to accurate school level data, the requirements are limited in the relative 
conclusions that can be drawn regarding human resource allocation.  In fact, schools infrequently 
have data at the level of the individual school, an aspect of school finance that this study hopes to 
address. 
Limited Availability of Local Data 
One of the largest issues in examining local spending patterns is the lack of consistent 




able to consider specific funding data from individual schools collected as a school board’s effort 
to understand relative funding sources.  As Klein (2008) points out, however, districts do not 
consistently collect this type of data, making this level of analysis both infrequent and 
challenging.  Strict fiscal accountability requirements at the state and federal levels require both 
levels of government to monitor the distribution of their educational funds closely (overlay 
provisions seem to be the relative exception).  Local districts, on the other hand, being much 
more loosely coupled and operating more independently, have more leniencies in their reporting 
requirements.  Additionally, because of each district’s relative uniqueness with regard to 
disadvantaged or special student populations, rurality, etcetera, school district spending is more 
independently carried out.  Despite transparency in state funding formulas, “intra-district 
formulas are often produced with school district bureaucracies with little publicity or public 
debate” (Owings & Kaplan, 2010, p. 176). Additionally, analyses carried out between districts 
may potentially mask inequities at the individual school level, highlighting the need to look at 
funding as it is allocated to the individual school and student (Odden, Archibald, Fermanich, & 
Gross, 2003).   
While inequitable per pupil funding may originate at the federal or state levels, it is at the 
individual school level that it is realized.  Despite the fact that all schools in the same district are 
supported by the same tax basis, decisions are made at the district level that “make a significant 
contribution to the overall magnitude of school level inequity within a state” (Burke, 1999, p.2; 
Owings & Kaplan, 2010).  A wide body of research recognizes the absence of this school-level 
data and the importance of obtaining consistent and accurate data to establish a clearer picture of 
funding inequity as it plays out at the individual school level (Burke, 1999; Iatarola & Stiefel, 




In their review of the experience of nine separate sites in collecting and reporting school 
level expenditure data, Atchison, Baker, Boyle, Levin and Manship (2017) identified three goals 
for the collection of local level data.  In addition to being accurate, they assert that the data 
should also ideally be both comprehensive and consistent. While most of the categories of 
spending that they observed were indeed ascribed to the individual school level, and data were 
consistent with that gleaned through other reporting agencies, a primary challenge that they 
encountered was that sites uniquely collected and reported data based on their needs and abilities 
(Atchison, Baker, Boyle, Levin, & Manship, 2017).  Their feedback from the sites confirms that 
data collection is feasible, and has a number of benefits (among them financial transparency, 
driving equity conversations, and operational efficiency), but that reported expenditures are 
difficult to compare across sites because of accounting and coding differences (Atchison, Baker, 
Boyle, Levin & Manship, 2017).  These challenges are exacerbated where non-personnel 
expenditures are concerned because of the varying degree to which resources are shared between 
schools or attributed to certain expenditure categories.   
Cornmann, Reynolds, Zhou, Ampandu, D’Antonio, Gromes, Howell, and Wheeler (2019) 
underscore these challenges in their work, noting that a standardized protocol for expenditure 
reporting is at the crux of accurate and meaningful school-level reporting.  Additionally, 
Cornmann, Reynolds, Zhou, Ampandu, D’Antonio, Gromes, Howell, and Wheeler (2019) 
identify communication around the relative importance of school-level expenditure information 
as a primary challenge in collecting local-level data.  Much like the implementation of other 
programming in the educational sector, stakeholders are often hesitant to buy-in when they don’t 
understand the inherent benefit in what they are being asked to do.  The time, energy, and effort 




in order to ensure that the data collection is comprehensive and meaningful in scope.  Another 
significant challenge that Cornmann et al. (2019) cites regarding this data specifically is that 
states differ in their preparedness to collect and share this data.  Whether this is due to a lack of 
established reporting protocols, or simply that states don’t have legal reporting requirements or 
the systematic means of reporting this data for all local educational agencies, the underlying 
theme is that this data is consistently inconsistent.  This sentiment is echoed by the number of 
states that complied with the ESSA’s Financial Transparency Provisions by the initial deadline, 
and opens the door for a myriad of other concerns. 
Owings and Kaplan (2010) highlight the fact that a large majority of school finance 
litigation “concerns itself only with inequities between rather than within school districts” 
(p.165), highlighting a potentially problematic area that is ripe for future litigation.  While the 
American Recovery and Reinvestment Act of 2009 required states to report a single year of 
expenditure data (2008-2009) during the Obama administration, utilizing this data long-term is 
problematic because of the constantly changing makeup of schools (Skinner & Riddle, 2019).  In 
addition to school populations shifting, numbers of students receiving specialized supports also 
change on a yearly basis as do capital outlay projects that a school district undertakes.  With this, 
data is extremely vulnerable to change over time and assumptions of data stabilization are not 
valid.  The efforts to norm this data collection through the ESSA are valiant, however, the 
reporting requirements are relatively limited in scope.  Furthermore, there are glaring issues with 
the data that is available, and access to this data is heavily restricted.  Relying on outdated data to 
understand current trends in resource allocation is unreasonable; researchers and practitioners 
need to be able to access current and accurate allocation data in order to draw conclusions about 





 To compensate for the limited availability of local data, government subsidiaries have 
organized efforts aimed at increasing school-level data availability.  The National Center for 
Education Statistics, a center of the Institute of Education Sciences within the United States 
Department of Education, is responsible for creating two such attempts at school-level data 
collection.  In response to the increasing demand for accurate local level expenditure data, they 
developed the School-Level Finance Survey (SLFS), initially piloted in the 2013-14 and 2014-15 
school years.  This survey largely mirrors the School District Finance Survey that the NCES has 
been running for a number of years, with data on spending at the level of the individual school 
(Cornman et al., 2019).   
 The goal of the SLFS was to create a viable and cost effective means of efficiently 
collecting school-level data (Cornman et al., 2019).  Through State Educational Agencies, the 
SLFS collected data on both personnel and non-personnel items with participating states 
reporting anywhere from 1 to 200 hours required for survey completion.  Despite a number of 
challenges that will be outlined momentarily, the response rate for most states involved was high, 
and expenditure totals were fairly consistent with other published data.  These findings are 
promising where the future of this survey is concerned, however, there a number of challenges 
that make this sort of data collection challenging.  First and foremost, states with varying school-
level reporting requirements (including Colorado) resulted in inconsistencies in reporting.  
Additionally, Cornman et al. (2019) point out that despite the fact that standardized accounting 
methods have typically been adopted at the state and district levels, these do not exist at the level 
of the individual school.  With this, there is limited consistency in how expenditure items are 




differently, or don’t know how to code them because they represent expenditures that are spread 
across multiple schools or contexts, the data are no longer a clear representation of exact 
expenditures at the level of the individual school.  Comparing inconsistent data will undoubtedly 
be a challenge as policy makers and academics try to distill the takeaways from this data.  
Furthermore, the inclusion of only 17 participating states in the second year of piloting leaves 
questions regarding how this survey will be received on a large scale.  Though survey 
enhancements will ensure that the feasibility of collecting school-level expenditure data 
increases, a clearer delineation of how to classify expenditures must come with it, especially 
those not related to personnel.  
In addition to the School Level Finance Data, the NCES also previously created a survey 
aimed at collecting local level teacher compensation data.  The intent of this survey was to 
increase access to local-level teacher compensation data as a means of addressing a number of 
educational policy issues.  The initial implementation, undertaken in the 2005-2006 school year, 
consisted of a survey of seven states with the intent of collecting teacher compensation data on 
every individual teacher across the state.  While the study expanded after its inception, 
eventually increasing to twenty-four states surveyed, the study came to an end after the 2010-
2011 school year because of budget constraints (Glander, Cornman, Zhou, Noel, & Nakamoto, 
2018).  In their research and development report evaluating the Teacher Compensation Survey 
over time, the organization recognized the relative merits of the work that they completed, 
cataloging teacher salaries for all individual teachers in a number of states.  At the same time, 





 In addition to being costly, and time consuming, the work of collecting individual salary 
data from states proved to be challenging for a number of reasons.  On top of states using 
different funding formulas, inconsistencies in reporting was a glaring concern.  Issues around 
data quality and missing data values, and discrepancies in state reporting of teacher experience 
and full-time equivalency topped the list of possible data errors (Cornman, Johnson, Zhou, 
Honegger, & Noel, 2010).  On the same token, however, this was the first comprehensive survey 
to tackle the problem of gathering large-scale individual-level teacher compensation data.  For 
this reason, it is seen as the gold standard of multi-state individual-level teacher compensation 
information. 
 With all of its flaws, the Teacher Compensation Survey compiled salary and 
demographic information on over a million teachers in two dozen states over several years 
(Glander, Cornman, Zhou, Noel, & Nakamoto, 2018).  This data collection enabled researchers 
to compare teacher salaries within a single district or even across state lines easily.  The survey 
relied on a web-based submission system where State Educational Agencies were tasked with 
reporting teacher salaries, experience, education, and demographic information for each of the 
teachers within their state (Cornman, Johnson, Zhou, Honegger, & Noel, 2010).  The survey 
pulled not from teacher reports of their salary, but from a state-housed administrative data set.  
The state of Colorado participated in the Teacher Compensation Survey from its inception in 
2005-06 and in the year that serves as the focus for this research, 2006-07 (Cornman, Johnson, 
Zhou, Honegger, & Noel, 2010).   
 In the survey year that this research investigates, seventeen states provided data for the 
Teacher Compensation Survey (Cornman et al., 2010).  While some of the states were able to 




reporting agency did not have access to that information.  With that, only base salary for teaching 
duties was reported.  The National Center for Education Statistics edited the data for accuracy, 
but admits to being conservative with their edits to maintain the integrity of the data (Cornman et 
al., 2010).  The resulting data, from the school year in question as well as all years that the 
survey was undertaken, adds valuable information to the understanding of funding at the 
individual school level.  At the same time, this gold standard of data, available only with a 
restricted-use data license, is both difficult to access and limited in scope to the six years in 
which the data was collected, reinforcing the limited availability of this critical piece of 
information.   While this research will consider educational inputs at a foundational level, the 
bigger picture of understanding school funding requires looking at both the resource inputs and 
the relative outcomes through the concept of adequacy.   
The Case for Adequacy 
 With an increasing emphasis on educational adequacy in the courts, the notion of 
equitable educational inputs must be enriched to understand how these inputs affect educational 
opportunity.  The ultimate question in the field of education finance is how to disseminate 
available resources most effectively for the maximum educational impact (which is exactly the 
function of cost-effectiveness analyses that will be discussed below).  Clune (1994) coined the 
term true adequacy to illustrate the marriage of equity and adequacy as the “complete integration 
of school finance, policy, and organization, reflected in tight coupling between the needs of 
students, the structure of the school finance formula, accountability, instructional process, 
governance structure, and delivery standards” (p.381, as cited in Pijanowski, 2019, p. 6).  In 
order to reach this level of understanding, it is imperative to understand how resources are 




first step in achieving this ultimate goal is validating a method to effectively and efficiently 
determine patterns of resource allocation.  The CostOut tool is intended to do just that by 
breaking down the educational components as dictated by Levin’s (1975) ingredients approach. 
Cost-Effectiveness and Cost-Benefit Analyses 
The CostOut tool that is the focus of this study grew out of the cost-effectiveness analysis 
(CEA) and cost-benefit analysis (CBA) research, which originated in the field of economics in 
the 1930s and applies the concept of opportunity cost.  Despite Hollands, Hanisch-Cerda, 
Menon, Levin, and Belfield’s (2015) notion that a comprehensive “evaluation of educational 
programs for policy consideration should provide information on program effectiveness and 
program costs” (p. 1), the application of CEA and CBA within the educational sector has been 
limited (Belfield, 2015; Levin & Belfield, 2015).  The inherent value of CEA and CBA is that 
they “incorporate resource use directly into an evaluation to test for efficiency” (Belfield, 2015, 
p.141), providing a comprehensive picture of the most significant impact for a relative cost. The 
primary difference between the two approaches is that a CBA looks at the monetary benefits of a 
selected program given the financial inputs, whereas the CEA focuses on the impact in terms of 
an identified outcome measure; Belfield (2015) refers to this difference as allocative efficiency 
(CBA) versus technical efficiency (CEA).  These analyses contribute to an adequacy agenda in 
that they are attempting to delineate the most financially efficient means of delivering the largest 
educational impact (Belfield, 2015).   
 As Belfield (2015) notes, the ingredients method for collecting cost data should be 
employed when utilizing both a CBA and a CEA.  Levin’s (1975) ingredients method “requires 
the specification of all of the ingredients or inputs that are used to implement the intervention” 




budgets, there are a number of costs that may not be reflected within a budget’s line items.  The 
field of economics employs this standard cost accounting approach whose goal “is to identify all 
the resources required to implement a program including personnel, facilities, equipment, and 
materials” (Hollands, Hanisch-Cerda, Menon, Levin, & Belfield, 2015, p. 1).  In light of the 
impact that CBA and CEA could have on the educational adequacy conversation, the Center for 
Benefit-Cost Studies of Education created the Cost Tool Kit (CostOut) to support stakeholders in 
the collection and analysis of educational program costs.  According to the Center for Benefit-
Cost Studies of Education’s website (2020), 
CostOut was developed under a grant from the U.S. Department of Education, Institute 
for Education Sciences (Award #R305U130001) with the goal of helping education 
practitioners, researchers, and policymakers conduct cost analyses and cost-effectiveness 
analyses of educational interventions in order to facilitate resource allocation decisions. 
As such, the CostOut tool houses the CBCSE Database of Educational Resource Prices, 
containing more than 700 average prices for commonly used educational resources (including 
personnel inputs, materials, facilities, and equipment).  The database pulls from a variety of 
sources to provide the most accurate and up to date information on various personnel, facilities, 
material, and equipment prices (see Appendix A for a complete listing of price sources used in 
the database). The value in the CostOut tool for estimating program costs with this resource 
database is significant; however, for the purposes of this research, the ability to add in costs 
specific to the district of interest was of greater value in understanding the nuanced human 
resource allocation patterns.  That the program has the ability to utilize both national average 
prices for commonly used educational resources, as well as those specific to an identified locality 




raises questions of why this methodology has not been more widely utilized across education.  
As Levin and Belfield (2015) assert, “education evaluation specialists, government agencies, and 
decision-makers who are responsible for addressing resource allocation receive little training or 
guidance in how research evidence on cost-effectiveness can be used to enhance practice” (p.2), 
a gap that the CBCSE and CostOut tool hope to fill. 
Pertinent Research 
 While cost-benefit analyses and cost-effectiveness analyses have not been deployed with 
significant fidelity in the field of education, especially not where financing an school’s entire 
educational program is concerned, there are a few examples of these analyses and the CostOut 
tool in action.  Bowden, Escueta, Muroga, Rodriguez, and Levin (2018) utilized the ingredients 
approach and CostOut tool to carry out a cost analysis of the Minnesota Reading Corps program, 
an early intervention literacy program that previous research showed had positive effects on 
literacy outcomes.  In assessing the program’s cost, the researchers conducted interviews, 
surveys, and a review of records to ascertain all costs associated with the program’s 
implementation (Bowden, Escueta, Muroga, Rodriguez, & Levin, 2018).  They used the CostOut 
tool and CBCSE database of prices to estimate costs with the given ingredients and ultimately 
determine that the program was costing approximately $1.5 million per year, but in a way that 
equitably distributed the costs ($680 to $210 per student per school), which were relatively low 
when the relative effectiveness of the intervention was considered (Bowden, Escueta, Muroga, 
Rodriguez, & Levin, 2018).    
In an analysis of the cost-effectiveness of interventions aimed at improving high school 
completion rates, Hollands, Bowden, Belfield, Levin, Cheng, Shand, Pan, & Hanisch-Cerda 




intervention programs.  Their findings suggest that the interventions ranged from $70,000 to 
$195,000 per additional successful high school graduate (Hollands et al., 2014).  The issues that 
arose in their assessment were those that plague many cost-effectiveness evaluations, including 
inconsistent cost collection protocol and multiple measures of program effectiveness. Cost-
effectiveness analyses rely on a single effectiveness measure, which can be challenging when 
educational constructs (take for example the notion of high school completion) can mean 
different things to different stakeholders (Belfield, 2006; Levin & Belfield, 2015).  Similarly, the 
monetary benefits associated with a program’s success can be difficult to pinpoint in the case of 
attempted cost-benefit analyses.   
 In addition to the lack of knowledge around cost-benefit and cost-effectiveness analyses, 
Belfield (2006) also suggests that concerns around financial and program effectiveness 
transparency may preclude the consideration of these methodologies.  Belfield (2006) contends 
that “economic analysis is often not wanted; policymakers do not want studies that undermine 
reforms that look effective but might not be cost-effective” (p.3).  Sometimes it is easier to 
ignore questions around cost-effectiveness than it is to work to ensure interventions are both 
educationally effective and cost-effective.  Furthermore, answering to stakeholders for 
inefficiently allocating funds opens the proverbial can of worms that few policymakers or 
practitioners look forward to addressing. Since the proposed research looks not only at the 
success of an individual program, but at the cost of running the school as a whole as compared to 
other schools in the same district, a number of questions will undoubtedly arise that relevant 
stakeholders must be prepared to answer.  Additionally, the confidentiality of many costs and 
limited availability of marginal resource information (as was certainly the case in the present 




2006).  At the same time, and especially in light of impending budget cuts and educational 
reform, educational decision makers have to be held accountable for ensuring that the substantial 
funds allocated to educational endeavors are carried out in the most cost-effective way possible.  
Conclusions and Implications 
At its core, this study looks to validate the feasibility of a data collection protocol and 
methodology for determining per pupil expenditure at the individual school level.  The need for 
such a protocol emanates both from the limited availability of this data as well as the need to 
create a system to effectively compare expenditures at different sites.  Understanding what drives 
these expenditure outcomes and their equitability requires examining the intricacies of school 
funding from its competing sources.   
Looking at sources of possible inter-state, inter-district, and intra-district inequities in 
funding yields several independent and interacting conclusions with regard to student funding.  
At each level, there are obvious attempts to ensure vertical equity that appear to be trumped by 
‘the way things are’ with regards to advantages present in higher-income districts.  Principals of 
horizontal equity in foundation formulas ignore the inherent differences that disadvantaged 
students come to school with and are not easily overcome with current levels of supplementary 
aid from the federal, state, or local level.  Despite the fact that provisions are made for 
disadvantaged students at each level, a lack of consensus about the weight of these provisions 
results in inequitable student funding across the board.  Several unaccounted for and unregulated 
pieces of the funding picture affect resulting funding at each level. 
The school finance agenda has undergone a shift from an equity to an adequacy focus 
where stakeholders are now concerned with the necessary funding levels for students to meet 




increasing emphasis on student achievement in the greater educational and political context.  
Despite the importance of adequate funding for academic success, the issue of equity does not go 
away.  Equity continues to be a significant concern and can work in tandem with the adequacy 
agenda to ensure students are afforded an equal opportunity based on their individual 
characteristics and have the funding and resources necessary to obtain desired levels of 
proficiency. 
 By using an open-source tool to calculate per pupil instructional expenditures at each 
school and comparing them to multiple sources of available figures, this research hopes to fill 
some of the local level gaps currently existing in the field of school finance.  Access to local 
level data has increased exponentially since the inception of this research study, a change that 
was desperately needed, but still fails to provide a comprehensive view of local level data at 
many sites.  This study will provide an extension to Anderson’s (2003) dissertation that looked to 
calculate actual per pupil expenditure at an elementary school by determining the feasibility of 
utilizing open source data to determine similar statistics.  By looking at twelve primary, five 
middle, and six high schools within the same district and comparing the relative expenditures 
and resources available to students of differing demographic and socioeconomic backgrounds, 
this work will attempt to validate the proposed methodology for this purpose and for use in 









CHAPTER THREE: METHODOLOGY 
Introduction 
Purpose Statement 
This study attempts to address the lack of easily accessible school level resource data that 
is evident in the research on intra-district funding equity, focusing specifically on instructional 
human resource allocation.  The purpose of this research is to investigate the validity of the 
CostOut tool to estimate per pupil instructional expenditures in schools at different levels within 
the same district accurately (convergent validity). The research will also look to confirm findings 
of previous research concerning the effects of student demographics on teacher distribution 
patterns as a means of confirming the tool’s applications (predictive validity).   
Major Research Hypothesis 
 In an attempt to validate the identified data collection protocol, this research will look to 
confirm the convergent and predictive validity of the proposed methodology with the following 
hypotheses:    
1) The results of the CostOut tool calculations will be consistent with instructional per 
pupil expenditures calculated using both publicly and privately available data sets 
(convergent validity) 
2) The patterns of resource allocation and per pupil expenditure represented in the data 







This study will attempt to validate whether the CostOut tool is accurate in estimating 
local level expenditure data.  To achieve this end, this study will utilize a conceptual framework 
with an equity and adequacy focus, developed by Houck and Eom (2012), which contends that 
“equity and adequacy extend from the provision of inputs, through the effects of purchased 
services and into the realm of educational outputs” (p21-22).   The goal of this framework, then, 
is to combine an adequacy and equity foci with one of equality of opportunity to “evaluate the 
degree of equality of educational opportunity and to provide possible paths for its improvement” 
(Houck & Eom, 2012, p22).  In addition to identifying the overlapping and interacting 
relationship between equity and adequacy, Houck and Eom (2012) took their framework a step 
further by specifying the resources that exist both as inputs and outputs in this framework (see 
Appendix B). 
In their framework, they recognize that equitable distribution of resources does not 
guarantee equal educational opportunities and insist on looking both at resource inputs as well as 
educational outputs in what they call a “full assessment of educational opportunity” (Houck & 
Eom, 2012, p20).  Their framework highlights the ongoing interaction between opportunity, 
equity, and adequacy.  This concept is most applicable in this study where both inputs and 
outputs will be identified in hopes of assessing the equitability of per pupil expenditure within 
schools in a single district.  As the framework suggests, this study will look to understand how 
equity is an extension of the financial and physical resources available to schools, which are in 
turn mediated by student demographics and teacher characteristics.  Through this lens, this study 
hopes to identify possible inequities in the district allocation patterns and how these may be 





Houck and Eom (2012) identified two different categories of resources that ultimately 
produce educational outputs.  The first of these categories is system inputs, which refers directly 
to the fiscal or physical resources that are related to a specific context.  In this context, these 
inputs extend to both the human and physical resources that make up a school budget.  Looking 
at the instructional per pupil allocation between the schools will allow for a preliminary analysis 
of the equity of human resources available at the different sites.  
Throughputs 
In addition to looking at the fiscal inputs available to each school, Houck and Eom (2012) 
identify a second resource category, referred to as throughputs, which are defined as entities that 
directly impact the financial or physical resources that serve as the inputs.  In this study, there are 
several throughputs that must be considered in order to gain a better understanding of the 
equitability and adequacy of the funding patterns.  This study will examine both teacher and 
student characteristics as factors which impact the available resources in a way that ultimately 
impacts educational achievement. Possible inequities in the educational system appear when 
considering the differential treatment of students based on individual student characteristics.  
These individual differences often interact with both legal mandates and policies in the way that 
funding is adjusted for various student characteristics.  In assessing the equitability of funding at 
the schools, this study will consider federal, state, and local policies of student funding that are 
often driven by attempts to prevent possible inequities.   
The literature discusses inequities in student wealth, English language proficiency, and 
learning ability as three of the more influential characteristics that in turn interact with policy and 




& Stiefel, 1994; Owings & Kaplan, 2010).  The literature reviewed points to funding policies, 
like the federal government’s Title I program as well as the foundation programs that have been 
adopted by a majority of the states, as intended to overcome property wealth inequities (see for 
example Baird, 2008; Fahy, 2011; Gordon, 2004; Toutkoushian & Michael, 2008).  Schools 
receive different amounts of money based on characteristics of enrolled students that can make a 
significant impact on their actualized individual expenditure.  There is a limited body of research 
that has investigated spending at the level of the individual school; therefore, the impact of 
student characteristics on the amount of money actually expended at the local level is unknown.  
This study will attempt to understand the impact of student demographics on realized per pupil 
expenditure and the role that legal mandates and existing policy play in the distribution of these 
funds at the district level.  
Outputs 
 Inputs, frequently impacted by federal, state, and local policies, and individual student 
characteristics, overlap and interact to influence actual per pupil expenditure and educational 
opportunity.  In their framework, Houck and Eom (2012) recognize that the equity and adequacy 
of the inputs and throughputs combine to ultimately impact the equity of the outputs.  This study 
will attempt to tease out those interactions in order to identify the equity of the available 
resources between schools in a single district as well as patterns of teacher distribution that could 
suggest inequitable opportunities for students at different schools.  Comparing this calculated 
expenditure to reported expenditures will also shed light on the accuracy of per pupil estimations 






Application of the Framework 
This framework is intended to guide the methodological design, data collection, and 
analysis in the proposed research.  In investigating an area of school finance that has recently 
received increasing attention, this framework will be exceedingly important in identifying 
variables of interest and examining how per pupil expenditure is ultimately driven by these 
overlapping and interacting forces.  Examining the influence of possible inequity, this study will 
also seek to identify policies that may serve to perpetuate the status quo and offer suggestions for 
future research efforts as well as determine whether the identified methodology can be helpful 
for other districts or future researchers in teasing out possible inequitable funding practices. 
This study seeks to examine how the input of instructional human resource expenditure is 
mediated by school type and student demographics and will attempt to examine whether the 
possible sources of inequitable funding are realized at the school level.  This study will attempt 
to understand the impact of school level and student demographics on intra-district funding 
patterns and the role that legal mandates and existing policy play in the identification of these 
funds for students with identified characteristics as a component of the throughputs. 
Furthermore, this research will attempt to use a publicly available database to address the paucity 
of school level funding data and the feasibility of utilizing this methodology to calculate per 
pupil expenditure and cost-effectiveness (as an operational measure of adequacy) in future 
research endeavors.  Thus, the components identified in this framework drive both the data 
collected and the way that the data will be analyzed to understand their individual and interacting 






Rationale for Method Selection 
Due to the paucity of research on per pupil expenditure as it is realized at the school 
level, examples of appropriate methodology applicable to this context are limited.  In a related 
dissertation, Anderson (2003) utilized a quasi-experimental design to determine per pupil 
expenditure for students at an elementary school.  While Anderson (2003) was looking to expand 
the knowledge base relative to local level educational finance data, this research will attempt to 
validate the data collection protocol and CostOut tool as a viable means of calculating per pupil 
expenditure.   
Broadly speaking, validating a test or an instrument (the CostOut tool in this case), 
involves assessing the degree to which a test measures what it claims to measure (Messick, 1989; 
Newton, 2012).  While there are a number of validity arguments that researchers can consider on 
the path to support claims of an instrument’s validity, there is strength in a unified concept of 
validity in which multiple types of evidence are offered as a means of validating an instrument 
(Moss, Girard, & Haniford, 2006).  In the case of this study, the researcher will look for evidence 
of convergent and predictive validity as a means of validating the applicability of the CostOut 
tool in calculating Per Pupil Expenditure.  Convergent validity, a concept expounded upon by 
Campbell and Fiske (1959 as cited in Moss, 1992), exists when an instrument’s measurement of 
a construct is consistent with an alternative instrument’s measurement of the same construct.  In 
this study, consistency between the CostOut calculated Per Pupil Expenditure, and that derived 
from alternative methods of calculation will serve as evidence of convergent validity.  Predictive 
validity, on the other hand, is said to be present when the instrument predicts outcomes on 
alternative constructs (Borsboom, Mellenbergh, & Van Heerden, 2004).  Within this study, 




expenditure and human resource allocation that have been identified in previous research.  In 
light of the research purpose and hypotheses, this research will employ a quasi-experimental 
design and comparative analysis to tease out possible evidence of convergent and predictive 
validity.  
Levin’s (1975) research on the merits of cost-effectiveness analysis in evaluation 
research also guided the methodology for this research.  Levin (1975) ascribed to an “ingredients 
approach” to estimate the relative cost of educational programs.  In this approach, the researcher 
first identifies all of the component parts of the program before values are assigned and the cost 
ultimately determined.  In listing all of the inputs required for a program, Levin (1975) believes 
that the researcher ensures all possible resources (personnel, facilities, materials, and equipment) 
are considered before value is assigned.  This framework guided the creation of the CostOut tool, 
whose online version became available for public consumption in 2015 (Hollands, Hanisch-
Cerda ,Menon, Levin, & Belfield, 2015). For the purposes of this research, the various 
instructional personnel assigned to each school will be considered ingredients in order to 
determine the instructional per pupil expenditure.  Levin’s (1975) method of identifying each 
ingredient needed for a program is presented in Figure 1 and guides the approach used in the 
CostOut tool to determine the total value of assets (personnel as well as material assets) at each 
school.  While this research will focus solely on instructional personnel in assessing the 
methodology and analyzing for patterns of human resource distribution, teacher’s educational 
and experience levels were treated as the varying component parts that contributed to the 





Figure 1. Levin’s (1975) worksheet for estimating costs using an ingredient approach. 
Site Selection and Participants 
Access 
 This study will utilize an existing data set in order to estimate the per pupil expenditure 
for a diverse selection of schools within the same district, while adjusting for the relative context 
of Colorado.  The research will use both the public- and restricted-use data files from the 
National Center for Education Statistics’ Teacher Compensation Survey (School Year 2006-
2007).   Because the restricted-use data necessitates the use of a license to access, the researcher 
worked in conjunction with the University of North Carolina at Chapel Hill’s School of 
Education to acquire access under an existing license.  Access to the Teacher Compensation 
Survey (TCS) data was not granted under the current license, so the researcher had to file an 
application for access to this additional database.  Acquiring access to data reporting teacher 
educational attainment and educational levels proved more difficult than initially anticipated, and 




attainment experience levels gleaned from the TCS to ultimately calculate a per pupil 
instructional expenditure.   
Using this data, this study will employ the Center for Benefit-Cost Studies of Education’s 
(CBCSE) CostOut tool kit in its attempt to estimate the per pupil instructional expenditure for 
students in twelve elementary, five middle, and six high schools in a single district in Colorado.  
While the data will be used within this tool kit to estimate the expenditures, data from the 
National Center for Education Statistics’ Annual Common Core of Data files will be used to 
calculate individual school characteristics, including total enrollment, student demographics, and 
percentages of students who qualify for the Free or Reduced Lunch Program.  Student anonymity 
was not a concern because of the use of preexisting data sets.  Concerns around educator 
anonymity are also mitigated through the use of a preexisting data set (Teacher Compensation 
Survey) that does not include any identifying information.  Additionally, before analysis, the 
unique identifier that was given to each teacher within the survey was removed to further ensure 
the confidentiality of information.  Teachers were not looked at individually, but only as the 
space they occupied on the teacher salary schedule.  Approval from the Institutional Review 
Board (IRB) at the University of North Carolina at Chapel Hill was requested, but deemed 
unnecessary because utilizing existing data sets does not qualify as research involving human 
subjects. 
Steps to Acquire Participants 
 All students at the selected schools during the 2006-2007 School Year were included in 
the data analysis for the purposes of investigating the impact of overall demographics and 
socioeconomic status on funding levels.  While the initial intent of the research was to gather 




limited access to the school sites necessitated that the researcher look only at instructional staff at 
each site.  Since teachers are the only level of inclusion on the Teacher Compensation Survey 
data, their allocation will be the focus of the research.  
Population and Sample Size 
 Data were collected and analyzed to identify funding patterns and differences between 
teachers at the various schools.  The data analysis involved every student and teacher in every 
school resulting in a sample size of approximately 30,000 students and 1,700 staff members.   
Rationale for Participant Choice 
This context was selected for study primarily because of convenience.  Having 
knowledge of the district was intended to ensure that accurate data was collected in a timely 
manner.  These schools were also selected because they represent different levels and 
demographic makeups.  With percentages of students on free and reduced lunch ranging from 6 
to 62, these sites allow for a comparison of funding between schools with drastically differing 
student populations.  The existence of such different schools in the same district is not rare; 
however, the diversity of their populations coupled with the convenience of the sample works 
toward the benefit of the researcher.  Additionally, limiting the research to a single district will 
enable the researcher to investigate the policies and practices at play in the local district and 
simultaneously controlling for the district influence while comparing the relative expenditure 
estimates to each other and to privately available data. 
Procedures 
Use of Existing Data 
 This study utilized the existing data sources summarized below in Table 1. Teacher salary 




(School Year 2006-2007) was the primary source of compensation data.  Within the Teacher 
Compensation Survey (TCS), State Education Agencies in multiple states across the country, 
including Colorado, responded to questions regarding teacher salary, years of experience, and 
educational attainment.  This research used the reported educational level and experience within 
the selected district’s existing salary schedule to calculate instructional expenditures, using the 
CBSCE CostOut tool kit as its platform for analysis.  Congruent with Levin’s (1975) 
“ingredients method” of determining cost for a program, each school was treated as a program 
with the relative components identified as the ingredients that comprise the program.  In looking 
at the relevant components for each school, this study focused on the human resources available 
at each site.  Because of the limited information on the physical resources available at each 
school during the 2006-2007 school year, the study focused on all instructional personnel at each 
school.   
Data on instructional staff (years of experience and educational attainment) was collected 
from the NCES TCS.  This data was collected in a table that mimics the categories from the 
certified pay scale utilized in the selected Colorado School District during the 2006-2007 School 
Year (see Appendix C).  Because the TCS Educational Attainment data is not disaggregated in 
the same way that this district itemizes its salary schedule, the researcher had to utilize the 
teacher’s reported comprehensive salary to extrapolate where they would fall on the salary table.  
With this information, current salaries for all experience/education levels were uploaded to the 
CostOut tool kit to ensure that the most accurate salary information for the school year in 
question was utilized in the calculations.  These data were then used as ingredients in the CBSCE 
CostOut tool kit to calculate instructional inputs at each school (defined as separate programs in 

















District Teacher Salaries 
(based on years of 
experience, educational 
level, and additional 
educational credits earned) 
Teacher salary information from the Teacher 
Compensation Survey was used to determine 
where each teacher fell on the District’s Salary 
Schedule; numbers of teachers at each 
educational/experience level were used as 
ingredients in the CostOut tool to determine 
total instructional expenditure at each school. 
 
District Salary 
Schedule (School Year 
2006-07) 
Raw teacher salary 
information  
Used both to calculate instructional per pupil 
expenditure at each school (privately available 
estimate) and to determine the relative 
education/experience level of all teachers at 
each school for use as ingredients in the 
CostOut tool.  
 
Reported by State 
Educational Agencies 




Student data by school  The number of students at each school were 
used to calculate per pupil instructional 
expenditure at each school, demographic and 
socioeconomic data were used for comparison 
between sites of differing composition. 
 
NCES School Universe 
Survey 
Instructional Salaries (by 
school) 
Used to calculate the publicly available per 
pupil instructional expenditure at each school. 
NCES School District 






Figure 2. Program list screenshot. 
All inputs at each school were captured in a table which outlines the total cost as well as 
the cost per participant (in this case the instructional expenditure per pupil at that school) and 
was then viewed as an Excel spreadsheet, an example of which is provided in figure 3.  This 
data, used in combination with student demographics allowed for the varying levels of analysis 





Figure 3. CostOut tool screenshot depicting the ingredients method. 
Dependent and Independent Variables 
 Different independent and dependent variables were identified for the separate areas of 
data analysis.  The primary area of analysis compared per pupil expenditure between the schools.  
In this analysis, the dependent variable was the calculated per pupil expenditure and the 
independent variable was the school.  Analyzing the difference between per pupil expenditure at 
schools with different demographic makeups helped to uncover potential patterns of student 
funding while assessing the accuracy of using the CostOut tool for estimating per pupil 
expenditure in different contexts.  When considering how educational attainment and teacher 
experience relates to student poverty, the dependent variable was the average teacher experience 
and educational attainment for each school and the independent variable was the percentage of 
students receiving free or reduced price lunch at each school.  The analysis looked to uncover a 
connection between poverty level (high versus low) and teacher variables.  Furthermore, the 
collection of teacher demographic data was intended to shed light on possible inequities in 





Reliability and Validity 
 Because this study made use of existing data that utilized published and estimated costs, 
reliability and validity were not a significant area of concern in this research.  
Pilot Study 
 In order to determine the most effective way to calculate additional expenditures at each 
school, a pilot study was undertaken in which a variety of different procedures were attempted 
and evaluated.  Available state and district budgets were used in this pilot study which attempted 
to identify the feasibility of accurately and efficiently calculating exact inputs (outside of human 
resources) to employ in the actual study. 
Analysis 
Coding 
 In order to analyze the data between the schools appropriately, each school was coded as 
a different “program” in the CostOut tool (see Figure 2).  The overall project encompassed all 
schools, however, each individual school for analysis was assigned a different program.  In order 
to maintain as much anonymity as possible, the schools were coded as an elementary (ES), 
middle school (MS), or high school (HS) and assigned a random number within this group (for 
example MS1, ES1, etc.).  Assigning each school to a different program allowed the researcher 
to look at overall inputs in each school, total cost, and categorical inputs, before comparing the 
per pupil expenditure at each to both privately and publicly available datasets.  After each 
program was created, the ingredients for each were added based on the data gathered from the 
NCES TCS.  After all ingredients were added, the researcher carried out a comparative analysis 
to look at the different per pupil expenditures independently as well as how they compared to 





 This research relied primarily on the collection and comparison of two sets of data; the 
nature of the data and intended purpose of the research made a more sophisticated statistical 
analysis unnecessary.  Because the primary purpose of this research was to determine the 
feasibility of the CostOut tool in accurately predicting per pupil expenditure for use in future 
research, the primary analysis was a comparative review of the estimated instructional 
expenditure versus privately and publicly published data.  The researcher also compared these 
calculations with outliers removed from the Teacher Compensation Survey to ensure an 
exhaustive comparison of the data sets was carried out.   
The data were also examined for funding patterns, which may suggest inequitable teacher 
distribution patterns, or funding differences between levels or between schools of differing 
demographic makeups.  Per pupil instructional expenditure was analyzed across schools in order 
to determine whether schools of different demographic compositions are funded inequitably.  In 
order to analyze the difference in the per pupil expenditure between schools for significance, an 
independent samples t-test were utilized to compare the means between high and low poverty 
schools (schools characterized as Title 1 versus non-Title 1).  With a null hypothesis of no 
difference between the per pupil expenditure at schools based on their Title 1 identification, an 
independent samples t-test indicated whether there was a significant difference between the 
expenditure means.  While the power of the tests was low due to the limited number of sites 
being compared, it highlighted some possible patterns that could be investigated in future 
research.    
The research also looked to uncover relationships between per pupil instructional 




demographic and socioeconomic composition.  The research utilized simple correlations to look 
for patterns of significance between these variables that may warrant additional investigation.  
While the significance of the resulting correlations may be minimal, their purpose is to highlight 
possible patterns of human resource allocation that may ultimately influence student 
achievement and thus necessitate further exploration.  Prior to beginning analysis, the researcher 
named a significance level, 𝛼, of 0.05 for all calculations.  This level of significance indicates 
less than a 5% chance of rejecting the null hypothesis when it is in fact true.  Keeping in mind 
the limited size of the population, a significant relationship of this magnitude serves primarily to 
highlight additional areas for investigation, not to confirm any hypotheses. 
Rationale 
 The data were compared in this manner because of the sample size, the tests’ 
applicability to the specific types of data available, and the level of evaluation desired.  
Comparing the estimated and published per pupil expenditures served to highlight the feasibility 
of this methodology in future research.  In the secondary analysis, the statistical analyses 
provided insight into the significance of funding inequities of students at schools of differing 
demographic composition.  Analyzing the teacher data provided insight into teacher distribution 
patterns that may exist between high and low poverty schools. 
Limitations 
 There are several limitations that impede the generalizability of the research findings 
from this study.  Because the purpose of the research was to determine the feasibility of this 
methodology in independently determining per pupil expenditure, the data is limited by the 
school budgets and expenditures to which the researcher acquired access.  This methodology 




conducted in a single district and with only a total of twenty-three schools, the power of analysis 
is weak and can only suggest possible patterns of funding inequities. The fact that the research 
was carried out in a single state and in a suburban school district also limits the applicability of 
the findings to schools in different states or different contexts.   
Additionally, teacher education level as reported on the NCES Teacher Compensation 
Survey did not directly align with the salary schedule (there was no indication of additional 
credit hours earned on top of any degree), necessitating that the researcher place each reported 
salary on the schedule to determine implied experience levels.  This extrapolation, while 
necessary given the limited nature of the data, introduced an opportunity for error within the 
calculations.  Finally, the calculation of per pupil expenditure represents an estimation of 
allocated instructional funds based only on teacher salaries and does not include local, state, or 
federal supplements that may impact per pupil expenditure in either direction.  Despite these 
limitations, this research hoped to shed light on the importance of acquiring and analyzing 
accurate local level school finance data in order to encourage the growth of research in this area 
while identifying a possible means of making this information more easily accessible. 
Significance 
The school finance agenda has undergone a shift from an equity to an adequacy focus 
where stakeholders are now concerned with the necessary funding levels for students to meet 
proficiency requirements.  The achievement focus in school finance is consistent with the 
increasing emphasis on student achievement in the greater educational and political context.  
Despite the importance of adequate funding for academic success, the issue of equity does not go 
away.  Equity continues to be a significant concern and can work in tandem with the adequacy 




characteristics and have the funding and resources necessary to obtain desired levels of 
proficiency. 
The paucity of local level data that is available to the general public spurred this research 
which attempted to identify a means of making this data more accessible. Houck (2011) 
highlighted the relative absence of intra-district school finance studies from the literature, mostly 
because data collection protocols are unclear and school budget processes are often complicated 
from a district perspective because teacher positions and not actual dollars are allotted to 
individual schools (see also Roza & Hill, 2004).  With much of the intra-district finance research 
being carried out in large, urban school districts, this research attempted to utilize a much smaller 
scale to determine the feasibility of utilizing a publicly available database to make local level 
data much more accessible.  
 By identifying an easily accessible means of calculating per pupil expenditure that yields 
results similar to the coveted Teacher Compensation Survey, this research hoped to fill some of 
the local level gaps currently existing in the field of school finance.  This study provided an 
extension to the dissertation of Anderson (2003) that looked to calculate per pupil expenditure at 
an elementary school.  Looking at twelve elementary, five middle, and six high schools, and 
comparing the relative expenditures between schools with extremely different demographic 
compositions, shed light on some of the sources of inequity identified in the literature at work in 
the actual funding of student education (see for example Baird, 2008; Berne & Stiefel, 1994; 
Burke, 1999; Clotfelter, Ladd, & Vigdor, 2005; Owings & Kaplan, 2010). 
 
Data Collection Protocols 
The following data collection protocols were used in the examination of the existing data set to 




1) The research methodology will yield calculations of per pupil instructional expenditure 
that converge with privately available and publicly published information regarding per 
pupil instructional expenditure (convergent validity). 
a. Using the existing data set, the calculated per pupil expenditure will be 
comparable to that available in privately available and publicly published data 
sets. 
b. Using the existing data set, the calculated per pupil expenditure will be higher 
than that available in privately available and publicly published data sets  
c. Using the existing data set, the calculated per pupil expenditure will be lower than 
that available in privately available and publicly published data sets. 
2) The research methodology will yield patterns of per pupil instructional expenditure that 
are consistent with those available in other research as a means of further validating the 
protocol (predictive validity). 
a. Using the existing data set, calculations of per pupil instructional expenditure will 
be higher and teacher experience lower at schools with increasing percentages of 
impoverished students or minority students.    
b. Using the existing data set, calculations of per pupil instructional expenditure will 
be lower and teacher experience lower at schools with increasing percentages of 
impoverished students or minority students.    
c. Using the existing data set, calculations of per pupil instructional expenditure will 
be higher and teacher experience higher at schools with increasing percentages of 




d. Using the existing data set, calculations of per pupil instructional expenditure will 
be lower and teacher experience higher at schools with increasing percentages of 
impoverished students or minority students.    
e.  Using the existing data set, there will be no difference between calculations of 
per pupil instructional expenditure or teacher experience at schools with 











CHAPTER FOUR: RESULTS 
Introduction 
This chapter presents the results concerning both the feasibility of utilizing the identified 
methodology to calculate per pupil expenditure, as well as the analysis of the calculated per pupil 
instructional expenditures between schools. Calculated per pupil expenditures and descriptive 
statistics for the schools and their instructional personnel are presented, followed by the analysis 
regarding the methodology’s success.  A comparative analysis of the calculated per pupil 
expenditures between schools of differing levels and demographic makeup will also be offered.  
Descriptive Statistics 
While the primary unit of analysis for this research was the calculated per pupil 
expenditure for each school, an overview of the selected schools is necessary prior to results on 
the calculated expenditure.  The researcher identified twenty-three schools within a single district 
that were the focus of this research.  Of these twenty-three schools, twelve (52.17%) were 
elementary schools, five (21.74%) were middle schools, and six (26.09%) were high schools.  
Frequency statistics for the selected schools are highlighted in Table 2.  These particular schools 
were randomly selected because of the diverse demographic and socioeconomic populations that 
they represent.  Descriptive statistics for each school are presented in Table 3, and for the entire 
cohort of schools in Table 4.  These results showcase schools that are as diverse in their size as 







Table 2   
Descriptive Statistics for School Type  
Characteristic N % 
Elementary School 12 52.2 
Middle School 5 21.7 
High School 6 26.1 
Title 1 School 7 30.4 
Non-Title 1 16 69.6 
Free/Reduced Lunch Eligible < 50% 19 82.6 
Free/Reduced Lunch Eligible >50% 4 17.4 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 




































ES1 No 788 12.82 69.04 10.41 11.42 44.93 17.54 14.83 59.5 
ES2 No 472 15.47 58.90 15.25 13.98 23.67 19.94 9.13 52.2 
ES3 Yes 604 40.40 51.16 22.68 20.36 32.1 18.82 18.52 70 
ES4 No 850 12.59 63.76 12.82 12.35 49.11 17.31 12.12 65.2 
ES5 Yes 914 58.21 33.81 33.59 23.96 60.87 15.02 12.27 67.9 
ES6 Yes 593 58.85 34.23 16.19 40.64 39.34 15.07 14.46 54.1 
ES7 Yes 724 32.04 59.94 16.30 18.23 52.75 13.73 15.47 66 
ES8 No 702 12.54 72.22 12.82 7.69 36.34 19.32 14.2 71 
ES9 Yes 655 32.67 59.54 14.96 17.40 46.07 14.22 11.1 71.8 
ES10 Yes 678 36.58 54.28 19.03 19.32 43.65 15.53 13.84 61.9 
ES11 No 734 11.31 75.89 8.17 8.45 43.11 17.03 16.91 66.7 
ES12 Yes 701 61.63 26.82 35.66 25.82 55.09 12.72 12.1 67.9 
MS1 No 1370 8.03 78.54 3.58 7.30 76.7 17.86 15.9 68.9 
MS2 No 1151 37.10 50.74 23.89 17.98 70.69 16.28 16.34 55.1 
MS3 No 1589 59.72 30.90 34.42 27.94 104.8 15.16 11.62 52 
MS4 No 849 15.78 61.37 15.55 12.60 39.43 21.53 8.56 53.8 
MS5 No 1181 17.53 68.08 12.79 11.43 76.62 15.41 15.83 69 
HS1 No 2445 20.74 60.08 17.55 13.42 135.04 18.11 13.88 72.2 
HS2 No 3719 5.78 84.59 3.68 5.03 199.75 18.62 15.71 76.2 
HS3 No 1927 10.17 70.63 13.03 9.55 89.56 21.52 11.75 68.2 
HS4 No 2135 44.31 33.68 37.19 22.11 122.88 17.37 13.88 64.3 
HS5 No 2498 21.54 62.29 17.65 12.01 136.56 18.29 15.8 69 
HS6 No 2750 11.42 73.35 9.20 8.62 154.11 17.84 15.17 75.5 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 
Core of Data (CCD), “Public Elementary/Secondary School Universe Survey,” and “Teacher 








SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 
Core of Data (CCD), “Public Elementary/Secondary School Universe Survey,” 2006-2007, 
Version 1c. 
  
Per Pupil Expenditure 
CostOut Tool Calculations  
With an understanding of the makeup of the selected schools as a foundation, results 
concerning the calculated per pupil expenditure at each school will be presented.  Highlighted in 
the methodology, the researcher coded teacher education and experience at each selected school 
so that they would fit within the district’s published salary schedule (Appendix D).  Following 
the coding, the researcher created a count for each school that mirrored the salary schedule 
(Appendix C).  A complete catalog of the Salary Schedule Counts by school can be found in 





Table 4     
Descriptive Statistics for All School Demographics   
 Minimum Maximum Mean Std. Deviation 
Total Number of Students 472 3719 1305.61 867.94 
Full Time Equivalent Teachers 23.67 199.75 75.36 46.04 
Percent on Free/Reduced Lunch 5.78 61.63 27.71 18.58 
Percent White 26.82 84.59 57.99 16.38 
Percent Black 3.58 37.19 17.67 9.60 
Percent Hispanic 5.03 40.64 15.98 8.26 
Percent Asian 4.28 11.44 7.76 1.90 





ES1 Salary Schedule Count & Longevity Pay 
Salary 
Step 
















1          
2          
3 1.02         
4 3.03   1.01      
5 3.02   1.01 2.03     
6 1   1      
7    1 1.01     
8    1.01 1   1  
9 1 1  .66      
10 1.5      1.01   
11          
12   6   .5    
13    5.52      
14     4     
15      1 4  .6 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 
Count 3 3 0 0 8 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 
Core of Data (CCD), “Public Elementary/Secondary School Universe Survey,” “School District 
Finance Survey,” and “Teacher Compensation Survey (TCS) School-Level Restricted-Use Data 
File,” 2006-2007. 
 
 Counts for each school’s teachers as well as counts for supplemental longevity pay were 
entered into each school’s program in the CostOut tool.  With all counts being entered, the tool 
calculated a Gross Cost and used the identified number of students at each school to calculate an 




are reported in Table 6.  The schools are identified as separate programs, each one year in length, 
with the number of students at the school listed as ‘participants.’ 
Table 6     
CostOut Calculated Instructional Per Pupil Expenditure 
Program Program Length Total Gross Cost Participants  Cost Per Participant 
Elementary School 1 One year or less $2,399,382.76 788 $3,044.90 
Elementary School 2 One year or less $1,141,655.84 472 $2,418.76 
Elementary School 3 One year or less $1,879,928.61 604 $3,112.47 
Elementary School 4 One year or less $2,590,346.22 850 $3,047.47 
Elementary School 5 One year or less $3,340,415.59 914 $3,654.72 
Elementary School 6 One year or less $2,092,076.93 593 $3,527.95 
Elementary School 7 One year or less $2,935,491.31 724 $4,054.55 
Elementary School 8 One year or less $2,086,447.30 702 $2,972.15 
Elementary School 9 One year or less $2,402,573.98 655 $3,668.05 
Elementary School 10 One year or less $2,338,143.17 678 $3,448.59 
Elementary School 11 One year or less $2,547,558.10 734 $3,470.79 
Elementary School 12 One year or less $2,910,941.01 701 $4,152.56 
Middle School 1 One year or less $4,435,084.49 1370 $3,237.29 
Middle School 2 One year or less $3,799,150.61 1151 $3,300.74 
Middle School 3 One year or less $5,293,960.76 1589 $3,331.63 
Middle School 4 One year or less $1,820,499.33 849 $2,144.29 
Middle School 5 One year or less $4,357,462.78 1181 $3,689.64 
High School 1 One year or less $7,663,505.97 2445 $3,134.36 
High School 2 One year or less $11,660,206.32 3719 $3,135.31 
High School 3 One year or less $4,718,286.27 1927 $2,448.51 
High School 4 One year or less $6,709,499.25 2135 $3,142.62 
High School 5 One year or less $7,700,998.03 2498 $3,082.87 
High School 6 One year or less $8,898,397.69 2750 $3,235.78 
All School Average    $3,237.22 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 
Core of Data (CCD), “Public Elementary/Secondary School Universe Survey,” and “Teacher 





 While the schools were reviewed independently for the purposes of comparing the 
calculated per pupil instructional expenditures between schools, the average of all calculated per 
pupil instructional expenditures at each level, as well as for all selected schools, was calculated 
for the purposes of comparison with alternative data sets.  Table 7 highlights these averages as 
well as averages for all schools identified as Title 1 and conversely all schools not identified as 
Title 1.   
Table 7  
CostOut Calculations for Varying Groups 
Program Avg. Cost per 
participant 
Elementary School Mean $3,386.46 
Middle School Mean $3,163.04 
High School Mean $3,041.71 
All Schools Mean $3,237.22 
Title 1 Mean $3,665.07 
Non Title 1 Mean $3,065.46 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 
Core of Data (CCD), “Public Elementary/Secondary School Universe Survey,” and “Teacher 
Compensation Survey (TCS) School-Level Restricted-Use Data File,” 2006-2007. 
 
Alternative Per Pupil Instructional Expenditure Calculations 
 Alternative per pupil instructional expenditures were calculated from two different 
sources, one private and one public.  The National Center for Educational Statistics conducts an 
annual School District Finance Survey where districts report instructional salary expenditures.  
This figure (Cost = $204,509,000) was divided by the total district membership (n=49684) to 
determine an average instructional per pupil expenditure for the district, identified in Table 8.  
The researcher also calculated a per pupil instructional expenditure using actual salary reports 




divided by the number of students included in the study (n=30,029) to calculate the figure listed 
in Table 8.  The average CostOut Calculated Per Pupil Instructional Expenditure is also 
presented in Table 8 as a means of grounding the data.  Additionally, the CostOut calculated Per 
Pupil Instructional Expenditure at each school is presented in Table 9 alongside the Per Pupil 
Instructional Expenditure calculated at each school using the raw salary data from the Teacher 
Compensation Survey.  Descriptive statistics for these data are presented in Table 10.  The 
calculated expenditures will be compared and discussed at greater length throughout the next 
chapter.  
Table 8  
Per Pupil Instructional Expenditure Comparisons  
Source Amount 
CostOut Calculated Average $3,237.22 
NCES TCS Salary Calculated $3,141.02 
NCES School District Finance Survey Calculated $4,116.19 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 
Core of Data (CCD), “Public Elementary/Secondary School Universe Survey,” “School District 








Per Pupil Instructional Expenditure Comparisons by School 
School CostOut Calculated PPE NCES TCS Salary Calculated 
ES1 $3,044.90 $3,032.29 
ES2 $2,417.98 $2,339.72 
ES3 $3,112.47 $3,061.97 
ES4 $3,047.47 $2,935.92 
ES5 $3,546.17 $3,386.05 
ES6 $3,606.89 $3,483.42 
ES7 $4,107.58 $4,034.55 
ES8 $3,000.83 $2,968.95 
ES9 $3,644.41 $3,583.29 
ES10 $3,485.46 $3,461.20 
ES11 $3,470.79 $3,435.95 
ES12 $4,152.56 $3,994.85 
MS1 $3,237.29 $3,121.47 
MS2 $3,423.95 $3,343.80 
MS3 $3,331.63 $3,151.37 
MS4 $2,144.29 $1,994.86 
MS5 $3,678.04 $3,598.12 
HS1 $3,134.36 $3,171.58 
HS2 $3,135.31 $3,114.07 
HS3 $2,444.32 $2,355.72 
HS4 $3,142.28 $3,107.83 
HS5 $3,158.19 $3,144.79 
HS6 $3,235.78 $3,221.54 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 
Core of Data (CCD), “Teacher Compensation Survey (TCS) School-Level Restricted-Use Data 








Descriptive Statistics for School Calculations 
 N Minimum Maximum Mean Std. Deviation 
CostOut 23 $2,144.29 $4,152.56 $3,247.9543 $477.67989 




    
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 
Core of Data (CCD), “Teacher Compensation Survey (TCS) School-Level Restricted-Use Data 
File,” 2006-07, Version 1a. 
 
Outlier Analysis 
 In order to account for the number of outliers that existed upon visual inspection of the 
raw Teacher Compensation Survey data, the researcher took steps to identify and eliminate 
existing outliers in the data.  Descriptive statistics for each school’s raw TCS data were reviewed 
and the first and third quartile salaries at each degree level calculated.  These data were then 
plugged into an equation to find the upper and lower limits for potential outliers.  Upper limits 
were determined using the salary at the third quartile plus the product of 1.5 and the difference 
between the third and first quartiles, depicted in the following equation: upper limit = Q3 + 
1.5(Q3 - Q1).  The lower limit for outliers was determined by subtracting the product of 1.5 and 
the difference between the third and first quartiles from the first quartile salary, depicted in the 
equation, lower limit = Q1 – 1.5(Q3 - Q1).  While there is some argument that using a multiplier 
of 1.5 cuts off a portion of the normal distribution, the more conservative cutoff points were used 
because these data were not normally distributed.  The upper and lower outlier limits for each 








Outlier Analysis Data Points 






ES1  $      (1,557.53)  $     95,292.92   $     9,748.57   $  105,770.06   
ES2  $      16,242.98   $     65,625.42   $     8,982.18   $    86,473.90   
ES3  $      11,417.75   $     87,507.75   $ (21,262.03)  $  127,944.42   
ES4  $        8,808.16   $     74,552.76   $     7,865.45   $  100,544.33   
ES5  $      20,754.02   $     60,353.86   $   14,154.63   $    96,275.63   
ES6  $      21,910.28   $     81,212.24   $   13,148.48   $    99,414.92   
ES7  $        8,339.93   $     89,255.25   $   17,892.60   $  104,061.64   
ES8  $      14,253.88   $     72,136.88   $   22,555.15   $  104,991.71   
ES9  $      15,637.27   $     66,925.63   $     4,854.75   $  106,980.75  Case 18 
ES10  $        2,640.85   $     92,773.89   $   21,139.00   $    99,655.00   
ES11  $      21,382.78   $     73,963.54   $   40,718.63   $    92,941.63  Case 1, 43 
ES12  $        9,984.05   $     74,174.37   $   11,106.47   $    96,561.23   
MS1  $        3,832.12   $     88,486.33   $   22,608.58   $  100,930.86   
MS2  $      11,922.20   $     71,094.68   $   45,159.88   $    90,276.88  Case 48, 56, 
64, 68, 69 
MS3  $      11,944.32   $     69,379.08   $   12,712.85   $    97,661.89   
MS4  $      25,138.43   $     45,986.95   $     8,452.77   $    86,953.62  Case 11, 28, 
36 
MS5  $         (334.30)  $     93,974.98   $   26,894.50   $    96,178.50   
HS1  $      22,553.55   $     67,916.31   $   27,883.13   $    97,766.13  Case 103 
HS2  $        7,572.52   $     81,761.29   $   21,217.50   $  101,765.50   
HS3  $      18,071.40   $     67,593.80   $   14,871.58   $    95,792.26   
HS4  $      12,005.75   $     81,402.95   $   23,396.48   $    91,250.52   
HS5  $      13,589.00   $     84,201.00   $   27,175.10   $    98,190.94   
HS6  $      20,316.02   $     70,085.06   $   30,130.13   $    93,541.13   
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 
Core of Data (CCD), “Teacher Compensation Survey (TCS) School-Level Restricted-Use Data 
File,” 2006-07, Version 1a. 
 
 Following the identification of the existing outliers at each school, the outlying cases 




degree type.  After replacing the outlying values, the salaries were again added and divided by 
the number of students at the school to create a new Per Pupil Instructional Expenditure with 
outliers removed.  These values, along with the original TCS Per Pupil Expenditure calculation 
and CostOut PPE calculation, are reported in Table 12 and will be reviewed in the discussion. 
Table 12 
Outlier Removed Per Pupil Expenditure Calculations 
School CostOut PPE Original TCS PPE Outlier Removed 
PPE 
ES9 $3,644.41 $3583.29 $3541.31 
ES11 $3470.79 $3435.95 $3487.05 
MS2 $3423.95 $3343.80 $3456.99 
MS4 $2144.29 $1994.86 $1974.08 
HS1 $3134.36 $3171.58 $3156.55 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 
Core of Data (CCD), “Teacher Compensation Survey (TCS) School-Level Restricted-Use Data 




In addition to testing the CostOut tool as a feasible means of calculating per pupil 
expenditure, the study also looked at expenditure patterns between schools at different levels and 
of differing demographic compositions.  Independent samples t-tests were run between each 
level (Elementary and Middle, Middle and High, Elementary and High) across the variables of 
Calculated Per Pupil Expenditure, Calculated Student to Teacher Ratio, and Average Teacher 






Group Statistics by Level 
 Level N Mean Std. Deviation Std. Error Mean 
Calculated PPE Elementary 12 $3,386.4592 $491.54512 $141.89685 
Middle 5 $3,163.0400 $592.68167 $265.05530 
High 6 $3,041.7067 $295.14907 $120.49410 
Calculated Student/Teacher Ratio Elementary 12 16.3530 2.32043 .66985 
Middle 5 17.2504 2.61608 1.16994 
High 6 18.6253 1.47734 .60312 
Average Teacher Experience Elementary 12 13.7458 2.58518 .74628 
Middle 5 13.6492 2.58518 .74628 
High 6 14.3650 1.53785 .62783 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data (CCD), 
“Public Elementary/Secondary School Universe Survey,” “Teacher Compensation Survey (TCS) School-Level 
Public-Use Data File,” and “Teacher Compensation Survey (TCS) School-Level Restricted-Use Data File,” 2006-
2007. 
 The researcher conducted independent samples t-tests between each of the levels across 
each variable to determine any possible patterns.  The results of these t-tests, separated by 
variable, are presented in Tables 14, 15, and 16.   
Table 14 
Independent Samples T-Tests for Calculated PPE Between Levels 




Elementary and Middle 0.806 15 0.433 $223.42 $277.03 
Middle and High 0.443 9 0.668 $121.33 $273.84 
Elementary and High 0.136 16 0.136 $344.75 $186.15 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data (CCD), 
“Public Elementary/Secondary School Universe Survey,” “Teacher Compensation Survey (TCS) School-Level 
Public-Use Data File,” and “Teacher Compensation Survey (TCS) School-Level Restricted-Use Data File,” 2006-
2007. 
 
That there are no alphas approaching the identified levels of significance show no identified 






Independent Samples T-Tests for Calculated Student/Teacher Ratios  




Elementary and Middle -0.702 15 0.490 -0.897 1.279 
Middle and High -1.101 9 0.300 -1.375 1.245 
Elementary and High -2.170 16 0.045* -2.272 1.047 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data (CCD), 
“Public Elementary/Secondary School Universe Survey,” “Teacher Compensation Survey (TCS) School-Level 
Public-Use Data File,” and “Teacher Compensation Survey (TCS) School-Level Restricted-Use Data File,” 2006-
2007. 
   
The differences between the Calculated Student to Teacher Ratios at the Elementary and 
High School levels were indeed significant at the level of the identified alpha (p<0.05).  Despite 
the fact that this difference was significant at the identified alpha, the level of significance 
remains relatively weak, barely meeting the identified threshold.  The combination of a weak 
level of significance with the limited strength of the statistical analysis to begin with requires that 
the relationship be interpreted cautiously with more analysis offered in the forthcoming chapter.   
Table 16 
Independent Samples T-Tests for Average Teacher Experience  




Elementary and Middle 0.064 15 0.950 .0966 1.509 
Middle and High -0.462 9 0.655 -0.716 1.549 
Elementary and High -0.536 16 0.599 -0.619 1.155 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data (CCD), 
“Public Elementary/Secondary School Universe Survey,” “Teacher Compensation Survey (TCS) School-Level 
Public-Use Data File,” and “Teacher Compensation Survey (TCS) School-Level Restricted-Use Data File,” 2006-
2007. 
 
There were no differences in the calculated Average Teacher Experience variable 




future chapters as they relate to the existing research, especially in light of the relative weakness 
of analysis to begin with. 
Poverty Level 
 The research also investigated possible differences between per pupil expenditure and 
teacher distribution based on the socioeconomic makeup of the schools.  In order to examine 
patterns of per pupil instructional expenditure and human resource allocation between schools, 
the data were analyzed using correlations and independent samples t-tests.  The researcher 
looked to determine a correlation between percentages of students who qualify for free or 
reduced lunch at each school and the Calculated Per Pupil Instructional Expenditure at that 
school.  The correlation revealed a significant relationship between the percentage of Students on 
free or reduced lunch and Calculated Per Pupil Instructional Expenditure, r(21) = .53, p = .01.  
The relationship between these two variables, further disaggregated by the school’s identification 
as a Title 1 or non-Title 1 school are depicted graphically with the line of best fit in figure 4 
below. 
 
Figure 4.  Relationship between poverty levels and per pupil expenditure.  
 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data (CCD), 
“Public Elementary/Secondary School Universe Survey,” and “Teacher Compensation Survey (TCS) School-Level 




 Correlations were also calculated between the school demographic, socioeconomic status, 
and teacher experience variables in order to confirm possible relationships highlighted in the 
research.  The calculated correlations and their relative levels of significance are reported in 
Table 17 below. 
 
Table 17 














Pearson Correlation 1 -.955** -.104 .528** -.338 
Sig. (2-tailed)  .000 .638 .010 .115 
N 23 23 23 23 23 
Percent White 
Pearson Correlation -.955** 1 .268 -.348 .449* 
Sig. (2-tailed) .000  .216 .104 .032 




Pearson Correlation -.104 .268 1 .412 .419* 
Sig. (2-tailed) .638 .216  .051 .047 




Pearson Correlation .528** -.348 .412 1 .239 
Sig. (2-tailed) .010 .104 .051  .272 





Pearson Correlation -.338 .449* .419* .239 1 
Sig. (2-tailed) .115 .032 .047 .272  
N 23 23 23 23 23 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 
Core of Data (CCD), “Public Elementary/Secondary School Universe Survey,” “Teacher 
Compensation Survey (TCS) School-Level Public-Use Data File,” and “Teacher Compensation 
Survey (TCS) School-Level Restricted-Use Data File,” 2006-2007. 
 
 These calculations highlighted correlations between free or reduced lunch percentages 
and the percent of white students at a school, between the percent of white students at a school 




advanced degree teachers and average teacher experience that were significant at the named 
alpha (p<.001, p=.03, and p=.05 respectively).   
 The schools were separated into Title 1 versus non-Title 1 for the remaining analysis that 
conducted independent samples t-tests on the two groups to determine differences with regards 
to Average Teacher Age, Average Teacher Experience, the Percentage of Teachers with an 
Advanced Degree, the Calculated Per Pupil Expenditure, and the Calculated Student/Teacher 
Ratios.  Descriptive statistics are presented in Table 18 and the results of the t-tests in Table 19. 
Table 18 
 
Title 1 and Non-Title 1 Descriptive Statistics 
Measure Title1 N Mean Std. Deviation Std. Error Mean 
Average Teacher Age 
Yes 7 41.6100 2.41408 .91244 
No 16 40.7281 3.27667 .81917 
Average Teacher Experience 
Yes 7 13.9657 2.51108 .94910 
No 16 13.8516 2.53506 .63376 
Percent of Teachers with 
Advanced Degrees 
Yes 7 65.6571 5.97853 2.25967 
No 16 64.9250 8.04508 2.01127 
Calculated Per Pupil 
Expenditure 
Yes 7 $3,665.0771 $362.63781 $137.06421 
No 16 $3,065.4631 $406.61955 $101.65489 
Calculated Student Teacher 
Ratio 
Yes 7 15.0151 1.92640 .72811 
No 16 18.0709 1.83496 .45874 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 
Core of Data (CCD), “Public Elementary/Secondary School Universe Survey,” “Teacher 
Compensation Survey (TCS) School-Level Public-Use Data File,” and “Teacher Compensation 







Independent Samples T-Tests for Title 1 Versus Non-Title 1 Schools 




Average Teacher Age .637 21 .531 .88 1.38 
Average Teacher Experience .100 21 .922 .11 1.15 
Percent Advanced Degree 
Teachers 
 
.215 21 .832 .73 3.40 
Calculated Per Pupil 
Expenditure 
 
3.354 21 .003 $599.61 $178.80 
Calculated Student to Teacher 
Ratio 
-3.622 21 .002 -3.06 .834 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Common 
Core of Data (CCD), “Public Elementary/Secondary School Universe Survey,” “Teacher 
Compensation Survey (TCS) School-Level Public-Use Data File,” and “Teacher Compensation 
Survey (TCS) School-Level Restricted-Use Data File,” 2006-2007. 
 
 The Calculated Per Pupil Instructional Expenditure and Student to Teacher Ratio between 
the Title 1 and non-Title 1 schools were significantly different at the alpha level (p=.05).  The 
implications of these results will be discussed in the following chapter.  
 
Summary 
 In this chapter, relevant descriptive statistics for the schools were presented along with 
the calculated per pupil instructional expenditure at each school.  The calculated per pupil 
expenditures were presented alongside both a privately and a publicly available figure.  While no 
analysis is able to compare these figures, they will be the focus of much of the discussion in the 
remaining chapter.  School demographic and teacher experience variables were analyzed for the 
existence of potential relationships that were mentioned in the literature.  A series of independent 




schools to determine patterns of per pupil and human resource allocation.  As discussed in the 
previous chapter, the purpose of this research was primarily to test the feasibility of an 
alternative methodology for calculating Per Pupil Expenditure.  With this, the sample size was 
relatively small and the statistical analysis employed secondary to testing the methodology.  The 
relative merits of the methodology will be the primary point of discussion with additional 















CHAPTER FIVE: DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 
Introduction 
 The primary purpose of this research was to investigate the convergent and predictive 
validity of the CostOut tool.  The CostOut tool was tested as a means of accurately and 
effectively estimating per pupil expenditure.  While the initial intent of the research was to look 
at all educational inputs, the limited availability of budgetary data for the school year in question 
(2006-2007) necessitated that the scope of the study was reduced to only calculating the per 
pupil instructional expenditure. The research looked at twenty-three randomly selected schools 
from a suburban school district in Colorado.  These schools were diverse in their level (twelve 
elementary, five middle, and six high schools), and student demographic composition.  The 
research utilized the National Center for Educational Statistics’ Teacher Compensation Survey to 
identify teacher salaries at each included school.  These data were coded and used as ingredients 
in the CostOut tool to calculate an instructional per pupil expenditure for each school involved.  
Calculated in this way, the study was able to compare per pupil instructional expenditure, 
demographic composition, and teacher characteristics between schools. The following research 
hypotheses guided the study: 
Major Research Hypothesis 
In an attempt to validate the identified data collection protocol, this research looked to 
confirm the convergent and predictive validity of the proposed methodology through the 




1) The results of the CostOut tool calculations will be consistent with instructional per 
pupil expenditures calculated using both publicaly and privately available data sets 
(convergent validity) 
2) The patterns of resource allocation and per pupil expenditure represented in the data 
will be consistent with other patterns prevalent in the research (predictive validity).  
Interpretation of the Results 
 In this section, the statistical analyses that were presented in Chapter 4 will be revisited to 
allow for interpretation and discussion with regard to the identified hypotheses.  As previously 
mentioned, the principal focus of the discussion will be the convergent validation and an 
evaluation of the methodology utilized in this study.  Following a discussion of the methodology, 
the predictive validity of the protocol will be examined as a means of further validating the 
identified protocol.  Descriptive statistics and the available statistical analysis will be presented 
and discussed in relation to each outlined hypothesis.   
Results Related to Convergent Validity 
 The primary hypothesis for this research focused on the convergent validity of the Center 
for Benefit-Cost Studies of Education’s (CBCSE) CostOut tool in accurately estimating per pupil 
instructional expenditure when compared to privately and publicly available data.  Much of the 
research reviewed focused on the paucity of local level data, despite the mandated requirements 
from the recently implemented Every Student Succeeds Act (Berne, Moser, & Stiefel, 1997; 
Bowles & Bosworth, 2002; Houck, 2011; Klein, 2008; Monk, 1997).  With the absence of this 
data, and each state’s need to provide accurate and up-to-date information on per pupil allocation 
within each district, this research attempted to provide insight into a possible methodology for 




 With the majority of money spent at the local level (92% according to Houck, 2011), not 
only do districts have a legal mandate to report their expenditures, stakeholders across the board 
deserve transparency where local level funding is concerned.  Because the majority of 
expenditures take place at the local level, an agenda of equity and adequacy demands more than 
an average per pupil expenditure for each district.  Actual calculated per pupil expenditures can 
highlight inequitable patterns of physical or human resource allocation (Houck, 2011; Owings & 
Kaplan, 2010).  Thus, it is critical that districts and states have a means of accurately and 
efficiently calculating and reporting actual per pupil expenditures.   
Comparing the mean CostOut Calculated Per Pupil Instructional Expenditure with those 
derived from the National Center for Education Statistics’ Common Core of Data’s public- and 
restricted-use data is the only means by which this hypothesis can be tested.  While previous 
research has pointed to the need for this local level data, few studies have discussed or identified 
a feasible methodology for districts to calculate these expenditures efficiently.  While 
Anderson’s (2003) dissertation looked at the level of the individual school, the methodology was 
not replicable on a large scale.  The Teacher Compensation Survey, though considered the gold 
standard of large-scale local-level compensation data collection, was not a sustainable financial 
effort and is no longer a viable alternative for examining local-level salary data. The CostOut 
tool, used in conjunction with the salary data available through the NCES’ Teacher 
Compensation Survey, provided a unique opportunity to examine a methodology for calculating 
per pupil expenditure at scale.  At the same time, because of the limited number of data points 
being compared, any level of statistical analysis would be weak, so the research will rely on the 
comparative analysis and discussion that follows.  The relative weakness of the statistical 




the difference between the Student to Teacher Ratios between Elementary and High Schools was 
significant at the p=.045 level, just approaching the identified alpha), further highlight the need 
to cautiously interpret the results while confirming the need for additional studies to validate the 
CostOut tool’s use with this type of data. 
 Comparing the CostOut Calculated Per Pupil Expenditure with publicly and privately 
available data yields promising results.  Referring back to Tables 8, 9, and 10, the CostOut 
calculation appears consistent with the calculation from the privately available data (CostOut 
Average is $3,237.22 versus Teacher Compensation Average of $3,141.02).  At first glance, 
these results are promising; however, they are essentially comparing the same data set.  What is 
notable, though, is the fact that these figures were derived in vastly different ways, offering 
evidence of convergent validity.  The TCS Average was calculated by simply dividing the raw 
salary data by the total number of students in the district, while the CostOut calculation relied not 
on the salary data, but the educational and experience data converted into a salary through the 
CostOut tool.  The fact that the overall mean for both calculations yields less than a $100 
difference indicates support for the hypothesis around the CostOut tool’s convergent validity as a 
measure for estimating per pupil instructional expenditure when compared with privately 
available data. 
 While the initial validation of the hypothesis is noteworthy, examining the obvious 
differences between the privately and publicly available data is equally as meaningful.  The 
$1,000 difference between the CostOut and private calculation, and the public data calculation, 
highlights a concern where publicly available data is concerned.  When reviewing the NCES 
School Finance Survey, the form used for data collection specifies that ‘instructional salary’ 




education programs.  This means of reporting instructional expenditures does not align with the 
TCS data because teacher assistants and paraprofessionals were taken into consideration in these 
calculations.  While the additional personnel is important to note, it is not fair to hold them 
accountable for the same instructional impact as certified teachers.  In an international analysis 
of teacher assistants and paraeducators, looking at data from over a decade, research carried out 
by Sharma and Salend (2016) suggests unclear roles and ineffective communication with many 
of these support personnel that limits their positive impact on students.  Furthermore, the 
intention of these positions is not to replace, but to supplement, instruction, so the instructional 
burden falls primarily on the certified teacher.   
 That the NCES School Finance Survey does not delineate between direct and indirect 
instructional impact is problematic, but not the focus of this research.  This additional 
consideration in the public calculation of the per pupil instructional expenditure helps to explain 
the $1,000 difference, and also suggests an additional level of reporting that may be helpful as 
the research seeks to understand the accuracy of the CostOut tool calculations better.  The deeper 
dive into the Teacher Compensation Survey data, provided in tables 9 and 10 is further 
suggestive of the tool’s promise in accurately estimating per pupil instructional expenditure.  
Especially where the descriptive statistics are concerned, when the statistics are compared 
between the raw TCS data and the CostOut calculations using experience and education derived 
from the TCS, the data behaves very similarly. 
 While the data between the two calculation methods behave similarly when examined 
holistically, looking at individual schools reveals a few discrepancies that must be explored.  
Looking specifically at Elementary Schools 5 and 12, and Middle Schools 3 and 4, the difference 




were all higher when the CostOut tool was utilized, causing the researcher to return to the data to 
determine the exact nature of these discrepancies.  What the data revealed were salaries that were 
well below the reported district minimum.  Because data on the Teacher Compensation Survey 
were derived from state administrative reports, a level of error is introduced that should be 
considered.  As an example, a teacher who reported that they had earned a Master’s degree and 
have 9 years of experience reported their raw salary as $21,720, well below the Salary 
Schedule’s reported salary of $53,672 for an individual with this level of education and 
experience. Administrative error in the sampling method created a number of similar scenarios 
within the data that were more pronounced at the schools identified as having greater 
discrepancies.  Because the data were state-reported, and collected over ten years ago, there is no 
way to verify what was reported; however, there is the very real issue of outliers within the data.  
Also of note, salaries were under-reported with more frequency than they appeared to be over-
estimated.   
 In order to confirm the existence of outliers, as well as understand their impact on the 
Teacher Compensation Survey calculated PPE, the researcher looked to the data to identify 
statistically outlying cases.  Outliers were identified using the data points at the first and third 
quartiles and are reported in Table 11.  What is interesting about these data however, is the wide 
range of the upper and lower outlier limits, when compared across schools.  Schools with a more 
tightly grouped first and third quartile would appear to have teachers within a more similar salary 
range than those with wider ranges.  Because these data do not follow a normal distribution, 
these results must be interpreted cautiously, however, the existence of outliers even within these 




 The data were reevaluated with outlying cases replaced by the mean salary for that school 
and degree level.  The data reported in Table 12 suggest that even removing the outliers does not 
have a significant impact on the TCS Calculated PPE, with new calculations still in line with the 
CostOut calculations.  Additional analysis on the impact of outliers in a follow up study could 
perhaps yield different results.  Because teacher salaries follow a fairly predictable and published 
pattern in the state of Colorado, salaries that fall outside of the salary schedule should be 
uncommon.  However, the existence of these oddities in the TCS data, and without additional 
information available, is a limitation that must be noted.   
 In light of the data and additional information presented, as well as the comparisons 
between the different publicly and privately available data (even with outliers addressed), there is 
sufficient evidence to confirm the primary hypothesis regarding the convergent validity of the 
CostOut tool.  Despite the slight differences in calculations, the extrapolations that were made by 
the researcher in order to determine the relative years of experience of the instructional personnel 
at each school as well as the outliers and human error resulting from self-reported salary data 
explain the noted differences.  The confirmation of this hypothesis does not indicate that the 
methodology should now be utilized across multiple contexts, but does suggest its usefulness for 
districts to determine their per pupil expenditure independently.  The validation of this 
methodology suggests that additional research should be carried out to determine the 
methodology’s success when data consistent with the salary schedule and reported by the district 
(instead of the state) are available.  Further, because of the success of the methodology in 
accurately estimating per pupil expenditure when compared with the privately available data, the 
results from the secondary analysis that follow are also promising in the relationships they 




Results Related to Predictive Validity – Poverty Measures 
 The secondary hypothesis looked to further validate the CostOut tool through the 
existence of predictive validity.  The notion of predictive validity contends that the measure 
should be able to predict performance on other measures of the same construct.  In this case, the 
research looked to determine whether the patterns of resource allocation using the CostOut tool 
would predict resource allocation patterns recognized in previous research.  If there is 
consistency between the resource patterns that emerge, it lends additional credence to the 
methodology’s validation.  The first pattern that was explored assessed whether schools with 
higher percentages of students from lower socioeconomic status backgrounds, as determined by 
their eligibility for the free and reduced lunch program, had average per pupil instructional 
expenditures (calculated using the CostOut tool) in excess of schools with lower percentages of 
eligible students.  The analysis examined the indication of poverty on two different levels.  The 
first looked simply to uncover a relationship between the percentages of students on free or 
reduced lunch, and the Calculated Per Pupil Instructional Expenditure at each school.  Table 17 
shares these correlations, where the researcher confirmed a correlation of .53 between the 
percentage of students on free and reduced lunch and the calculated PPE.  Significant at the 
noted alpha (p=.01), this correlation suggests a potential relationship between impoverished 
student populations and per pupil expenditure that was highlighted in previous research.  A 
significant positive correlation indicates that as percentages of students on free or reduced lunch 
increase, so too does the amount of money spent per student.   
 The second level of analysis for this particular resource allocation pattern required 
separating the schools into Title 1 and non-Title 1 schools.  This level of analysis allowed the 




Research on Title 1 funding, and specifically whether Title 1 funds actually supplement or 
supplant local and state funds, suggests that while Title I funds are intended to increase the 
financial support to at-risk students, this is rarely realized (Gordon, 2004).  Comparing the 
calculated Per Pupil Instructional Expenditure between Title 1 (M = $3,665.08, SD = $362.64) 
and non-Title 1 schools (M = $3,065.46, SD = $406.62) using an independent samples t-test, 
revealed a difference between the two means, significant at the designated alpha (p = .003).  This 
significant relationship, with a higher Per Pupil Instructional Expenditure calculated at Title 1 
schools, suggests that this district is indeed utilizing the Title 1 funds to supplement and not 
supplant funding for these schools.   
 These results are consistent with the correlation cited above and provide sufficient 
evidence to confirm the predictive validity of the CostOut tool where measures of PPE and 
poverty were concerned.   While these results are promising, and suggest this district is 
appropriately allocating their Title 1 funds, the limited power of the statistical analysis serves as 
a reminder that this relationship is simply a finding that is consistent with previous research.  
 These results are consistent with Owings and Kaplan’s (2010) findings that schools with 
increasing percentages of disadvantaged students have higher expenditures per pupil.  Their 
research also informed the next measure of predictive validity that this research explored, 
regarding the relationship between impoverished schools and teacher experience.  The research 
hypothesized that schools with higher percentages of students on free or reduced priced lunch 
would have teachers with less experience than schools with fewer eligible students.  Much like 
the previous analysis, this was examined on two levels.  The first level looked for a correlational 
relationship between the percentage of students on free or reduced lunch and average teacher 




level.  Furthermore, when Title 1 and non-Title 1 schools were compared on the dependent 
variables of teacher age, teacher experience, and the percentage of teachers with advanced 
degrees, none were significant (p = .531, p = .922, and p = .832 respectively).  While these 
particular results were not consistent with those of Owings and Kaplan (2010), the differences 
between the student to teacher ratios at Title 1 and non-Title 1 schools were similarly significant.  
With a significance level beyond the determined alpha (p = .002), Title 1 schools had student to 
teacher ratios that were lower than their non-Title 1 counterparts (M = 15.02 and M = 18.07 
respectively).  While the consistency with Owings and Kaplan’s (2010) findings are promising, it 
is important to consider that all of the Title 1 schools in this district were at the Elementary level, 
implications that are noteworthy.   
 Summary. Despite the limited power in the statistical analyses conducted with this data, 
there are several areas of significance that align with previous research.  The analysis identified a 
statistically significant correlation between the percentage of students on free and reduced lunch 
and the calculated Per Pupil Expenditure such that higher percentages of students on free or 
reduced lunch suggest increases in Per Pupil Expenditure, evidence to confirm the first 
secondary hypothesis.  Significant differences between the mean Per Pupil Expenditure of 
students at Title 1 and non-Title 1 schools also supports the confirmation of this hypothesis.  
Limited significant differences between Title 1 and non-Title 1 schools where mean age, teacher 
experience, and degree attainment were concerned mean that there is no support for the third 
hypothesis.  Teacher differences between these groups were not evident when Title 1 and non-
Title 1 schools were compared, a relationship that was underscored by the lack of a relationship 
seen between the percentages of students on free or reduced lunch and teacher 




completely consistent with the research; however, since they are not directly related to the 
primary purpose of the research, will not be explored in greater detail at this time.     
Results Related to Predictive Validity – Demographic Measures 
Race. In addition to concerns regarding the impact of poverty on per pupil expenditure and 
human resource allocation, this research also looked to uncover the tool’s predictive validity in 
examining the impact of school demographics and level on per pupil expenditure.   Consistent 
with findings from Klein (2008) and Owings and Kaplan (2010), the research hypothesized that 
that schools with higher percentages of students from racial minority groups would have CostOut 
estimations of per pupil expenditure in excess of schools with lower percentages of minority 
students.  Pearson Correlations were utilized to examine the relationship between the Percentage 
of White Students and Calculated Per Pupil Expenditure (r = -.348, p = .104).  The negative 
correlation hints at a relationship that is consistent with that identified by Klein (2008), but 
which does not reach the identified level of significance.  Without reaching the declared alpha, 
there is not sufficient evidence to support this relationship and the predictive validity of the tool 
in this context.   
While this correlation was not significant at the assigned alpha, there was a significant 
positive correlation between the percentage of white students and the percentage of teachers with 
an advanced degree (r = .42, p = .047), suggesting evidence that teachers with advanced degrees 
may satisfice into less diverse schools.  There was not a significant relationship between the 
percentage of advanced degree teachers and the percentage of students on free or reduced lunch, 
however, so there is not sufficient evidence to confirm these notions.  Again, the power of the 
analysis is relatively weak, however, the fact that the calculations mirror what is seen in the 




School Level.  The final area that this research and analysis addressed was the potential per 
pupil expenditure differences between school levels.  The hypothesis, based on research by Fahy 
(2011), predicted that elementary schools would have per pupil instructional expenditures, 
calculated using the CostOut tool, that are higher than secondary schools.  While the research has 
been inconsistent on whether primary or secondary schools have higher per pupil expenditures, 
because this research looked specifically at per pupil instructional expenditure, the prediction 
was that elementary schools would see per pupil expenditures in excess of secondary schools.  
With a significant focus on lower student to teacher ratios at the primary level in order to ensure 
students are well equipped with the foundational skills to progress in their education, this 
research focused on the probability of higher instructional funding at this level. 
Independent samples t-tests run on level differences between Per Pupil Expenditure, Student 
to Teacher Ratios, and Average Teacher Experience revealed mixed results.  While there was a 
significant difference between the Student to Teacher Ratios at the Elementary and High School 
Levels (p = 0.045), this was the only difference of significance.  No significant differences were 
discovered between the per pupil expenditure at the three levels, or between the average teacher 
experience at the three levels.  The lack of a relationship between these variables is perhaps not 
as surprising given the inconsistency in the research where level differences are concerned.  
Furthermore, the significant difference that was suggested between Student to Teacher Ratios at 
the Elementary and High School levels must be interpreted cautiously, both because the 
statistical analysis performed is relatively weak, and because the significance level is 
approaching the noted alpha.  The overlap of these two concerns highlight the need for further 
research using this methodology to confirm its predictive validity.  Finally, because students 




instructional personnel (teacher assistants), the fact that the per pupil expenditure did not differ 
significantly between levels in this study where instructional expenditure focused only on 
certified teachers is not surprising.   
 Summary.  The results related to the analyses of predictive validity around student 
demographics yielded mixed conclusions.  Despite evidence for increasing percentages of 
teachers with advanced degrees in schools with higher percentages of white students, there were 
few other relationships identified within this study.  There were no differences in Per Pupil 
Instructional Expenditure between levels or between schools with differing percentages of 
minority students.  The lack of relationships established in this study, while curious, is not all 
that surprising considering the inconsistencies in the existing body of research.  Furthermore, as 
will be discussed in greater detail in the next section, these results could be the function of a 
district that is, at its core, not excessively diverse.  While there are schools with differing 
demographic and socioeconomic makeups, the district is located in a suburban area that is not 
excessively diverse.  When thinking about the implications of this study, as well as directions for 
future research, the results of this secondary analysis may look different if the study was 
replicated in a more geographically or demographically diverse district.  The results of the 
secondary analysis were intended to contribute to a body of predictive validity evidence, 
identifying similar patterns and confirming that the methodology yielded results similar to what 
has been noted in other research. 
Implications of Results 
 The purpose of this research was to offer and validate an alternative methodology for 
calculating per pupil expenditure at the individual district and school level with the ultimate goal 




intent of this research was both to evaluate this methodology, as well as to generate discussion 
around how schools and districts could make school level data more accessible to all 
stakeholders.  With the increasing demand for accurate and consistent resource allocation data, 
and in an era where school districts are now legally required to publicly report where funds are 
being utilized, schools no longer have a choice as to whether to collect this data.  The goal then 
is to encourage ongoing conversation around the ways in which individual schools and districts 
can collect this data in a meaningful way that does not require an excessive amount of resources 
in and of itself.  The following discussion will focus on the applicability of the results and the 
research methodology for researchers, and for individual schools and districts in addition to 
identifying the research’s limitations and implications for future research. 
Implications for Researchers 
 Comparing data between schools, districts, and states is becoming increasingly necessary 
in an era of increased accountability.  Researchers are tasked with identifying efficient and 
effective ways of staffing schools for maximum effect with minimal budgetary impact.  Limited 
local level data makes this task increasingly difficult because researchers are left trying to 
compare achievement between districts with little understanding of how they allocate physical 
and human resources, making a connection between the two very difficult.  Increasing access to 
local level data is critical to support researchers as they examine education from a variety of 
lenses.   
 Previously, the National Center for Education Statistics was the only organization willing 
to undertake a large-scale effort to collect local-level teacher compensation and demographic 
information.  In addition to this data being restricted to licensed users only, the span of the study 




identify an alternative methodology to calculate per pupil expenditure that parallels the results 
from the TCS bodes well for researchers specifically investigating local level compensation.  The 
implications for researchers to use this methodology within their work, to understand local-level 
resource allocation better, and even create a framework for comparing allocation across districts 
and/or states, is promising.   
 Researchers could easily use this tool, and the data collection protocol outlined within 
this research, to determine patterns of human or physical resource allocation across multiple 
contexts.  That the results align with the highly coveted and difficult to access Teacher 
Compensation Survey means that this is a viable option for researchers to investigate.  With 
additional studies on the feasibility of this methodology, the applications for researchers and 
academics alike are endless.  In addition to using this as a tool within future research, individual 
schools and districts can similarly use this tool to better understand and improve their ability to 
use their resources effectively. 
Implications for School Districts 
 Beginning with the 2018-2019 school year, the Every Student Succeeds Act required 
states to report the actual per pupil expenditure for each individual school.  With this expectation 
of financial transparency, many states have been grappling with the best ways to determine and 
report this information.  While states are ultimately responsible for the accurate and timely 
reporting of this information, school districts bear much of the burden for collecting and 
analyzing data on per pupil allocation at each individual school.  Even though the government 
extended the deadline for states to create data systems to collect local level spending data 
efficiently, many states have still failed to meet this provision of the ESSA.  The Edunomics 




availability of local level expenditure data.  They are currently reporting an absence of data from 
twenty-two states.  Additional literature on the subject is limited, however an extensive overview 
of individual state websites reveals only district averages for per pupil allocation (see, for 
example The California Department of Education’s website).   
 That so many states have failed to comply with the financial transparency provision of 
the ESSA is not surprising, given the previously cited literature and the paucity of local level 
finance data.  Collecting data at the individual school level is not only a daunting task, it requires 
consistency in how each school reports their financial transactions to the district and then from 
each district to the state level.  The fact that this level of financial transparency has never been 
asked for or required, and that districts are not anxious for possible within district disparities to 
be revealed, adds to this complex puzzle.  The fact of the matter, however, is that this 
requirement is not going away.  While the government has extended the deadline for publishing 
this information, they have not waivered on the necessity of this data.  The research presented 
within the initial chapters underscores the importance of making this data widely available, and 
presented in a meaningful way for multiple stakeholders.   
 The methodology presented in this study provides a glimpse at how districts could 
streamline this data collection process.  With access to personnel records at each school, in 
addition to the school budget to delineate non-instructional expenditures, districts could utilize a 
similar methodology to determine the per pupil expenditure at each school in their district.  
While larger districts may have the capital at their disposal to create robust data collection 
systems, this methodology could be particularly useful in smaller districts without access to the 
same resources.  States that have not yet met the Financial Transparency provision of the ESSA 




carrying out a pilot study within a single district using this methodology may be an easy way to 
begin the process.  Other educational entities could also conduct a pilot study using this 
methodology in a state that has already published its required school level per pupil expenditure 
data.  Such a study would allow for a better basis of methodology comparison, looking to see if 
this methodology produces similar figures to the methodology the state is currently employing.  
Even on a smaller scale, school leaders can use this methodology independent of their state’s 
processes to uncover patterns of spending within their own building. 
Implications for School Leaders 
 While the Every Student Succeeds Act requires states to report per pupil expenditures for 
each individual school, school leaders can also learn valuable lessons by increasing their 
understanding of how they are allocating their funds.  Especially in states that have not yet 
published this information, school leaders could easily utilize this study’s methodology to 
identify spending patterns within their own school.  School leaders typically look at their budgets 
and spending patterns to understand their resource allocation, but don’t always pay attention to 
the allocation of various human resources in their buildings.  Using this methodology to look at 
instructional costs, and compare these costs to material or other physical resource costs, could be 
a valuable tool for school leaders as they reflect on their resource allocation.  Leaders could also 
use this methodology within different departments or grade levels in their school to determine 
patterns of human resource allocation in their buildings.   
Taking this research a step further, school leaders could overlay resource allocation with 
student achievement to determine where they are most effectively spending their instructional 
dollars.  School leaders could use this methodology across multiple contexts, perhaps even 




tool, and the information that school leaders can glean from it makes it worth investigating how 
it may be an influential tool in educational improvement efforts, even on a small scale.  With 
increasing awareness of resource allocation and effectiveness, school leaders are better able to 
position their buildings to efficiently and adequately disseminate resources to support all 
students.  This study points to the merits of using the CostOut tool to accurately estimate per 
pupil instructional expenditure; while successful in its calculations, several limitations must be 
noted and addressed prior to larger scale implementation efforts.   
Limitations and Recommendations for Future Research 
This study was successful in proving the primary hypothesis that the CostOut tool can 
accurately estimate per pupil instructional expenditure when compared with privately available 
data.  Despite the success of this tool, there are a number of limitations resulting from the sample 
and the available data, and necessary adjustments to the methodology that must be considered.  
While the merits of the methodology still stand, understanding the limitations of the research to 
be addressed in future efforts, to ensure greater generalizability of results, is critical. 
Sample 
 The sample utilized in this study presents a limitation that requires additional 
conversation.  In addition to the sample size being relatively small (N=23), all of the schools 
represented come from the same district, presenting a limited perspective.  While the intent of 
the research was to utilize schools within the same district to minimize the impact of local 
political context on differences between the calculated per pupil expenditure, the fact that the 
study is centered on one district is limiting in its applicability.  With this, the study would need to 
be replicated across different districts to ensure the CostOut tool functions in the same way that it 




 The state of Colorado allows districts to utilize their own salary schedules; while this is 
not unique, other states (North Carolina, for example) utilize a state wide salary schedule as a 
minimum standard with districts offering supplements on top of this minimum.  In order to 
increase the applicability of the study’s results and to determine the methodology’s applicability 
across multiple contexts, samples with alternative methods of salary determination should be 
incorporated.    
Available Data  
 One major limitation within this study that needs to be explored is the available data and 
the methodology utilized to place teachers on the district’s salary schedule.  The data that was 
available through the NCES Teacher Compensation Survey (TCS) focused only on teachers at 
each school.  The publicly available estimate of per pupil instructional expenditure, available 
through the NCES School Finance Survey, included any personnel who engaged in instructional 
behavior, including teacher assistants or paraeducators.  Without information on these important 
support personnel, a comparison between the CostOut Calculated Per Pupil Instructional 
Expenditure, and that from the publicly available School Finance Survey, was challenging.  The 
comparison of these data sets was limited by the lack of available information within the TCS.  
The data available in the TCS also presented problems where the methodology was concerned. 
 The salary schedule is set up such that a teacher’s base educational level, additional 
credit hours completed, and relative experience, are all considered in determining their salary.  
Because the Teacher Compensation Survey only asks states for teacher educational level and 
relative experience, the researcher had to extrapolate the additional credit hours earned using the 




hours and salaries listed on the district’s salary schedule, there were a number of outliers that 
may have ultimately impacted the results. 
 Though the schools with the greatest gaps between the calculated per pupil instructional 
expenditure and the privately available figure were noted, most schools had at least one reported 
salary that fell outside the salary range.  While few outliers were identified and removed, these 
other inconsistencies were not specifically noted, because the belief was that the higher and 
lower reported salaries would ultimately balance out, future research should rely on methodology 
that does not include this limitation.  Working with districts simply to collect a count of where 
teachers fall on the salary schedule would provide a much more straightforward way of using the 
CostOut tool to calculate a per pupil expenditure at each school.   
Though the aforementioned methodology was the original intent of the research, limited 
cooperation from the district prompted a shift in data collection.  As will be discussed in the next 
section, districts could easily implement this methodology, with the data at their fingertips, to 
comply with the ESSA Financial Transparency requirements.  As it is, this study utilized an 
alternative methodology to test out the merits of the CostOut tool in calculating per pupil 
instructional expenditure, and was successful in its use of the tool to match privately available 
estimates. 
Recommendations for Future Research 
  The goal of this study was to validate an alternative methodology for determining per 
pupil instructional expenditure at the school level.  The study was more exploratory in nature, 
seeking to find an efficient and accessible way for individual districts to understand local level 
allocation patterns better.  Federal efforts to collect this data have been valiant in their attempts, 




restricted time frame make sustained analysis in this area challenging at best.  Researchers and 
practitioners need the ability to address concerns around cost-effectiveness of educational 
programs in real time, not after the fact.  With the validation of the methodology in accurately 
estimating per pupil instructional expenditure, especially when compared with privately 
available calculations, the implications for future research are vast.  In order to confirm the 
findings of this study, however, the research must first be replicated with a different population 
of schools using a differing salary schedule or salary determination methodology.  Replicating 
the study in this way will ensure that the results are generalizable beyond this population of 
schools. 
 Once additional research validates the accuracy of this methodology, the possibilities for 
future research are countless at the individual school and district level.  When discussing the 
implications for school leaders, the researcher suggested that the methodology could be used for 
leaders to understand allocation within their own buildings better.  Additionally, leaders can 
combine the allocation information with that on school achievement or student improvement 
within the CostOut tool to identify how to assign their teachers most adequately and effectively.  
As the demand for financial transparency increases, school leaders will ultimately be held 
accountable for resource allocation within their buildings.  Being able to preemptively assess 
human and physical resource allocation will put school leaders in a position where they are ready 
for these conversations and are armed with data to defend their decisions on resource use. 
 At the same time that individual school leaders can use this tool to ensure they 
understand resource use within their own buildings, districts can employ this methodology and 
use the CostOut tool to identify and address within-district inequities in per pupil allocation.  




inequities.  As previously discussed, considering the notion of satisficing, and whether schools 
could equitably distribute highly impactful teachers with different incentives may be one 
possible outcome of strategies aimed at increasing equity (Houck, 2011; Owings & Kaplan, 
2010).  While the possibilities are immense, the more immediate goal for future research would 
be to confirm the accuracy of this tool across multiple contexts.  Once additional confirmation of 
this methodology’s usefulness is established, states, districts, and schools can move beyond just 
meeting the requirements of the ESSA to truly understanding patterns of resource allocation and 
ultimately adjust allocation to maximally support student success.    
Conclusion 
This study set out to validate the CostOut tool as a means of accurately determining per 
pupil expenditure at the individual school level.  Research on school finance has historically 
focused on federal and state resource allocation, leaving a significant gap where local level data 
is concerned (Berne, Moser, & Stiefel, 1997; Bowles & Bosworth, 2002; Klein, 2008; Monk, 
1997).  Considering the paucity of local level data, as well as the increasing focus on financial 
transparency at all levels, accessible and efficient means of collecting and analyzing this 
typically unavailable data is increasingly important.  The literature reviewed identifies a number 
of existing and overlapping sources of inequity where school funding is concerned.  Federal 
policies and increased financial support for at-risk students, coupled with state education funding 
methodologies and local level politics create a complex picture of school finance that is difficult 
to untangle.   
The Every Student Succeeds Act now requires all states to report per pupil expenditure at 
each individual school within their boundaries.  While a daunting task, especially given the 




educational funds are spent at each school is increasingly important in understanding how to best 
support student success in an equitable and efficient way.  While this study was initially 
undertaken prior to implementation of the financial transparency provision of the ESSA, the 
necessity of understanding local level funding patterns is no less critical.  In addition to 
identifying a feasible methodology for accurately estimating per pupil expenditure, this study 
also sought to find patterns of per pupil and human resource allocation consistent with those 
identified in previous research. 
An analysis of the tool’s convergent validity, where CostOut calculated per pupil 
instructional expenditure was compared to privately available estimates, revealed sufficient 
evidence to confirm the convergent validity of the tool.  While there are a number of limitations, 
highlighted above, that preclude the widespread generalizability of methodology’s success, the 
first documented attempt at utilizing this methodology to calculate per pupil expenditure was 
otherwise effective.  Future research can confirm the applicability in different contexts.  When 
comparing each individual school’s CostOut Calculate Per Pupil Instructional Expenditure with a 
privately available estimate, most calculations were accurate to within $100.  Comparing with a 
publicly available estimate yielded slightly different results because of the public methodology’s 
inclusion of instructional support personnel beyond teachers. 
The secondary focus on the predictive validity of the tool as it relates to allocation 
patterns concerning the impact of poverty and school demographics on per pupil expenditure and 
teacher allocation yielded inconsistent results.  Where school poverty levels were concerned, the 
study revealed a positive correlation between the percentage of students on free or reduced lunch 
at a school and the calculated per pupil expenditure.  Schools identified as Title 1 were found to 




when compared to their non-Title 1 counterparts.  Higher per pupil expenditures for schools with 
more impoverished populations is consistent with the research, however, this study did not find 
significant differences in human resource allocation, where teacher age, experience, or advanced 
degree status, were concerned.  These results can possibly be explained away when considering 
that even the most impoverished schools in this district have just over 50% of their students 
qualifying for free or reduced lunch, which is relatively low.  This district is unique in that it is a 
highly sought after district to work or attend school in, a quality that must be considered where 
human resource allocation is concerned for this study. 
The allocation patterns regarding the impact of student demographics and school level on 
calculated per pupil expenditure and human resource allocation were also inconsistent when 
compared to previous research.  Whereas the demographic makeup of a school and increasing 
numbers of white students was not shown to have a relationship with the calculated per pupil 
expenditure, there were increases in the percentage of teachers with advanced degrees at schools 
with higher percentages of white students.  This may be consistent with the notion of satisficing, 
but not enough information was available in this study to determine if that was indeed the case.  
Finally, student to teacher ratios were confirmed to be lower at elementary than at high schools, 
consistent with previously cited research (Krop, Carroll, & Ross, 2005).  The confirmation of the 
predictive validity of the tool where some of the more prominent theories of teacher allocation 
within the literature are concerned serve as additional evidence of the methodology’s success. 
Schools are in the midst of trying times, increasingly litigious stakeholders, and ever 
increasing expectations for accountability.  With the existing legislation, school districts must 
adapt and provide the requested information, or face harsh consequences.  Some districts, 




understanding of the funding patterns that have gone without scrutiny for so long.  Sharing per 
pupil expenditure information means that districts are held accountable for the decisions they are 
making that used to go undetected.  With a landscape ripe for litigation, however, schools can be 
proactive in determining how they are allocating their money to make more informed decisions 
and ultimately increase their emphasis on student success.      
This study analyzed an alternative methodology that is easily accessible and appears 
effective in accurately calculating per pupil expenditure across different contexts within the same 
district.  Individual schools and even school districts could and should use this or a similar 
methodology to generate conversations about resource allocation patterns.  Engaging in these 
conversations internally and adjusting policies and practices within their schools or districts will 
ultimately ensure that resources are equitably allocated across schools given their varying needs, 
so that all students can be adequately educated to become productive members of a growing and 






APPENDIX A: CBCSE Database of Educational Prices Source List 
 




Current Population Survey 
(US Department of Labor) 
Median gross wages per 
occupation 
Current Population Survey – Outgoing Rotation 
Groups (US Department of Labor) 
Earnings data per occupation per 
educational level 
National Compensation Survey 
(US Department of Labor) 
Mean annual and weekly wages 
from a survey of employers and 
benefits per hour worked 
Current Employment Statistics 
(US Department of Labor) 
Industry data on employment, 
hours, and earning of workers 
NEA Education Worker Survey 
(National Education Association) 
Mean wages per occupation for 
teachers and paraprofessionals 
SASS (Schools and Staffing Survey, US 
Department of Education, National Center for 
Education Statistics) 
Data on teachers’ wages by 
highest degree earned and years of 
experience 
Integrated Postsecondary Education Datset 
(US Department of Education, National Center for 
Education Statistics) 
Salaries for faculty in public and 
private institutions 
College and University Professional Association 
for Human Resources 
Data on median salaries for senior 
and mid-level college 
administrators 
Occupational Employment Statistics Survey 
(US Department of Labor) 
Mean annual wages reported by 
employers  
Occupational Outlook Handbook 
(Bureau of Labor and Statistics, US Dept of 
Labor) 
Median salaries for over 85 
percent of jobs 
Facilities 
(72 items) 
National Clearinghouse for Educational Facilities National and regional cost data on 
school and university construction 
School Planning and Management Magazine Total cost per construction 
reported 
College Planning and Management Magazine Construction costs disaggregated 
by space functionality 
Reed Construction Data Information on building costs 
based on cost estimations 
State statutes for California, New York, New 
Jersey, Washington, DC 
Information on requirements for 




Market Prices obtained through internet searches Retail prices net of transportation  








 Figure 1. The relationship among educational opportunity, equity, and adequacy 
 
 
 Figure 2. Equity objects of schooling processes 
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1          
2          
3 1.02         
4 3.03   1.01      
5 3.02   1.01 2.03     
6 1   1      
7    1 1.01     
8    1.01 1   1  
9 1 1  .66      
10 1.5      1.01   
11          
12   6   .5    
13    5.52      
14     4     
15      1 4  .6 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3    1.02      
4 2.03         
5 2.02         
6    3.05      
7  1  2.02  1    
8     1     
9 3.03 2.01  1      
10          
11  1   1     
12          
13    1.5  1    
14          
15         1 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3    1.02      
4          
5    1.02      
6  1  1 1     
7   1 1 1.01     
8          
9       1   
10 2.01   1      
11  2        
12   3.7       
13    1.33      
14     2.01 1    
15      2 1 3 4 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 2.04   1      
4 3.03         
5    1.01 2.02     
6 1.01 1 2 2.83      
7    2.53   1   
8    1.02 1.02     
9 2.04 1  1.01   1   
10        1  
11  3.02       1 
12   1 1 1    1 
13    2.83      
14     2.7     
15      5  1 2 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 1.02  1.02       
4 1.01   2.03      
5 2.02 1  2.01      
6 2.03 1.01  1 1.01     
7 1 1  2.71 1 1   .65 
8  1.02  1    1  
9 1.02   2.01  .5    
10 3.63 1  1      
11    1 1.02     
12   1.02 2 .6     
13    8.53      
14     3.01     
15      1 1 2 4.99 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3  1.02  1.02      
4    1.01 1.01     
5 1.01         
6          
7 1.01   1      
8  2  2.02 1     
9 1.01   .51 1.61  1.02   
10 2.03 2.01        
11  2.02        
12   6 1.02      
13    2.01 1     
14      1    
15      2 3  1 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 1.02   1.02      
4    1.01 .51     
5 2.02 1.01  2.02      
6 1.01   1      
7     1.01     
8 .51         
9 2.03 1.01  1  1  1  
10 2.02   2.01      
11  1.5  1.4 1.01     
12   6.01       
13    3.6      
14     4.02     
15      2 4 3 4 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 1.02   .51      
4  1.01  1.01      
5 1   .5      
6 1         
7 1.01    1     
8  1        
9    1 1     
10 1.01 .5   1     
11  1  .75   1   
12   1 1.01      
13    3.51      
14     2  .8   
15       3 1.5 7.2 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 1.02 1.02  4.07      
4 1.72   1.01      
5 2.03         
6 2 1  2.01     .7 
7 1   2.01      
8    2.04 1.01     
9     2.81     
10          
11  2  2.02 1     
12   1       
13    4.01     1 
14     2.02    .5 
15      1.62 .87  4.58 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 1.02   1.02      
4 2.02 1.01  1.01      
5          
6 1 1 1 1.01      
7 1.01 1        
8    1.01 1     
9 1.01   2.01  1    
10 1.02    1     
11  1  1 2     
12   5.5 2 1     
13    1      
14     1 1    
15      2 1  5 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 1.02   .51      
4 1.01  1.01       
5          
6   1       
7 1 1  1      
8 1.51  .81 1.02      
9          
10 1.5   1      
11  3        
12   2 2      
13    3.5      
14     3     
15      2.72 3 6 4.5 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 3.06         
4  1.01   2.02     
5 1.92   1.01      
6  1  3.03      
7 1.01 1  5.06      
8  1  3.04      
9 1.01 1.01 2 2.03      
10    1.02 1     
11  1    1    
12   2  3     
13    6.04      
14     1     
15      2.02  2 4.8 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3   1.02 1.02      
4     1.01     
5    3.04      
6 4.04   2.02      
7 1.01         
8 1  1   1    
9 1.01   2.04 1  1   
10 3.03 2.01  1.01      
11  3  1     1 
12   6 1.01      
13    14.43      
14     2 1    
15      2 5 5 8 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2 1.02         
3 2.04   1.02      
4 3.74    1.02     
5 3.05  1.01       
6 1   1.02      
7 1   1      
8 1.02   1      
9 1 2.01        
10 8.72         
11  3    1    
12   4 1.02   1   
13    5      
14     6 2 1  1 
15       4 1 10 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 2.04 4.08  3.06     1.02 
4 3.44 3.03  1.02      
5 3.03 1.01 1.01 3.02      
6 4.03 2  1      
7 4.04 1  2.01 1     
8 1 1.01 2 3.05 1     
9 1.02 2.01 1 1 1     
10 4.66 1  2 1     
11  4.5 1 5.05  1    
12   3.01 2.01      
13    9.04      
14     6     
15      2 2 1 4.6 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 3.06 1.02  1.02      
4 4.04 1.01  3.04      
5 1.01   1      
6 2.02   1.01      
7 2.03   1.01 1.01    1.01 
8    1.01 2.03     
9 1.02   1.02 1.01 1.01    
10 2.03        1 
11  1   1     
12          
13    1.01      
14          
15       3   
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3   .51 1.02 1.02     
4 2.03 2.02 1.01       
5 1.01 1.02        
6 1 1    1    
7 1 1 1 1 1     
8 .61   3 1  1   
9 .2   1      
10 3.02 1  1 1     
11  2.5  .8  1    
12   4.68 1.01      
13    12.86 1.5 1    
14     2    2 
15      3 7.8 2 4 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 2.23  1.01       
4    1.01      
5 4.04  3.03 2.04      
6 2.01 2 1.02 2 2     
7 5.01 1 1 1 1 1    
8 2.01   2.01 1  2   
9   1 4.6 1    2 
10 5.24   2.02 1.01 2.71  1 2 
11  4  4.82 3 .8 1  2 
12   4 2 1  2 1 1 
13    8.82  1    
14     5    1 
15      1 8 4 17.6 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 1.63  1.02  1.82     
4 3.44 1.01  2.02      
5 3.04   1.01      
6 4.05 1.81  2.41      
7 2.01 1 1 4.03 5.03 1   1 
8   1 6.23 1.01     
9 1.02 3.04  2 2.01  1  .2 
10 6.63   4.01 1  .6  1 
11  5 1 2.93 1 3 1 1 1 
12   9.71 1.41 1.62 1 1  2 
13    32.39 2 1   1.01 
14     9   1 2 
15      4.8 16.2 6.6 22 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 2.85   3.06 1.01    1.01 
4 2.03   2.03  1.01    
5 1.01 2.02    1.01   1.01 
6 1.02 2.02 1.01 3.03      
7 3.05  1.01 1.02 .9 1.01    
8 1.02   .41      
9 1  1 4.04 1.01    1 
10 4.96 1.01 1 1.01 1     
11  2.02  1.02    1  
12   1.01 3.02 1    1 
13    14.1     1 
14     5.01  2   
15       1 1 4.8 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 4.08 2.04 1.01 1.02      
4 1.01 1.01  3.03      
5 1.01 1.01 1.01 1.62      
6 1.01   2.52 2     
7 1.01 4.02 1.6  3   1  
8 3.05 1 1 1.02 2     
9 1.01   2 .8     
10 4.64   1.63 1.01 3    
11  5.01  .6 1    1.01 
12   7  3 2 3 .8 1 
13    13.47 5 2    
14     8.82    1 
15      2 5 1 4 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3   1.02 .81     1.02 
4 2.02 1.01   1.01     
5 1.01   2.03  1.01    
6 5.03 1  1.02 1.8     
7 1.02 1 1 2.01 3.04 2.01  1 1 
8 1.01 1 1 2.03      
9 1.01   2   2 1  
10 4.82 2.01  3 1   1  
11  7.02  2 1 2 .6   
12   9 1.01   1   
13    13.07     .6 
14     5     
15      4.8 13.11 3 18.6 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 



























1          
2          
3 1.02 1.83  2.04  1.02    
4 .6   2.03 1.01 1.01    
5 2.02 6.06        
6 1.01 3.01  3 1     
7  1  1.01 1 1 1   
8 2.02 1  2.63 1 2   1 
9 1  .6 1.62 2   .6  
10 7.64 2.01  1.61 1.8 2    
11  6.8  .81 1 1    
12   1.01 .8  2  1 1 
13    15.69 2 1  1 1 
14     12.6 1 1 1  
15      5 16.4 3.8 15 
 
Longevity Pay 
Year Range 19-22 23-26 27-28 29 30+ 
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